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ABSTRACT 
 
Introduced in 1986, 'Doi Moi' was a transition from a centrally planned economy to a 
market economy with socialist direction. It has made fundamental changes in Vietnamese 
socio-economic policies. The reforms associated with 'Doi Moi' have affected almost all 
elements of Vietnam’s socioeconomic system. There has also been a shift in the labor 
structure in Vietnam associated with the economic growth. While the share of 
employment in agriculture has gradually declined, the share of employment in industry 
and construction and the share of services have expanded in the same period. Along with 
economic reforms, the world markets opened and foreign investors arrived. This 
contributed to a rising demand for skilled workers, especially for those with a background 
in higher education. In this context, the process of renovation was soon extended to 
higher education. So far, there have been three major reforms in the government policy 
framework that directly contributed to the expansion of higher education in the country, 
namely encouraging private institutes of higher education, loosening control over 
enrolment quotas and expanding the higher education institution network. 
As a result, in the last two decades, the university system in Vietnam has 
experienced a rapid growth in terms of access. Between 1987 and 2008, the number of 
students enrolled in universities increased by fifteen-fold, with more than a three-fold 
increase in the number of institutions. The gross enrolment rate at the tertiary level in 
2010 was 22.3 percent, implying that Vietnam has entered the second stage of higher 
education development. Under the expansion, it is important to the see how the 
characteristics of high school graduates as well as university graduates have changed 
along with the process of expansion in university education. Additionally, the increased 
supply of university graduate has had great effects on labor market outcomes. There is a 
need to investigate the current trend for the country after the introduction of the expansion 
policy and to see how differently wage employment opportunities as well as private 
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returns for different groups of individuals have changed. It is also important to examine 
the effects of human capital externalities on the employment opportunity of older workers 
and the less educated labor force. 
Against this background, this study sets out to explore the following three major 
research questions: (1) how the characteristics of university graduates as well as high 
school graduates in the labor force change due to the higher education expansion policy; 
(2) how the private rate of returns to education of laborers change due to the dramatic 
increase in the supply of university educated workers; and (3) what are the external 
effects of higher education on individuals’ labor force participation.  
The purpose of this study is to investigate the current trend in Vietnam after the 
introduction of the expansion policy and to see how differently wage employment 
opportunities as well as private returns for different groups of individuals have changed. 
It also aims to give some explanations of higher education’s effects on the employment 
probability of local residents via changes in the proportion of university workers. 
The significance of the study is the following three. First, it is a comprehensive 
research regarding the higher education expansion policy and its consequences on the 
labor market outcomes over more than a decade in Vietnam. The rate of returns to 
education in Vietnam have been investigated intensively in the past. However, few 
studies have empirically examined long-term relationship between the increased supply 
side of university graduates and the labor market outcomes. Additionally, the study also 
investigates the effect of the expansion policy on labor market outcomes in big cities of 
the country, namely, Hanoi, Hochiminh City and their satellite provinces. 
Second, this study puts more effort in dealing with endogeneity issue of the 
education variable in the Mincerian equation in calculating the private rate of returns to 
university education, which has been a significant shortcoming in the empirical literature 
on rate of returns to education in Vietnam. The study tries to build a model of the return to 
education by utilizing instrumental variable method with an exogenous instrument, 
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represented by the ratio of expected university graduates to the corresponding population 
within each province in the previous year. 
Finally, although there are a number of studies on human capital externalities in the 
local context of developed countries, few research studies have been done into 
developing countries’ backgrounds; so far, there have been no empirical studies 
examining human capital externalities in Vietnam. This study attempts to fill this gap 
through suggesting some explanations of higher education’s effects on the employment 
probability of local residents via changes in the proportion of university-trained workers. 
The study bases its analysis related to the first research question on the following 
hypotheses: (1-1) younger cohorts have more chance to advance their education to the 
university level after the introduction of the higher education expansion policy; (1-2) 
noticeable gender gaps still exist at the university level. Female workers are less likely to 
achieve four-year university education than their counterpart males. 
The hypotheses related to the second research question are as follows: (2-1) the rate 
of returns for university-trained workers has declined over the period; (2-2) individuals 
who benefited from the expansion of the university system might have also gained in 
wages; however, their wage trend also starts to decrease due to the rising supply of 
university graduates; (2-3) workers in big cities who benefited from the university 
expansion have also gained in wages compared with those who would have pursued 
university education regardless. In addition, the marginal rate of returns for workers in 
big cities is higher than that of the whole country. 
The other hypotheses related to the third research question are as follows: (3-1) 
increases in the share of young higher education graduates can have a negative effect on 
the probability of employment for middle-aged and senior workers; (3-2) higher 
education worker-density in the young labor force can positively influences the 
employment probability of less educated workers in the provinces. 
The study applies different statistical and analytical models for each research 
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question. The first research question utilizes a multinomial probit model to examine the 
changes in the characteristics of high school graduates as well as university graduates. In 
order to consistently estimate the private rate of returns to education during the higher 
education expansion, three different approaches, namely, Ordinary Least Squares, 2SLS 
and Heckman corrected earnings functions are adopted. The last research question 
employs linear probability models with province random effects. The study tries to 
capture unobserved heterogeneity at the provincial level by using effects estimation to a 
cluster sample, where the well-defined cluster is the province in the pooled data set.  
The data used for this study comes from three sources. The first one is a series of 
seven repeated cross sections of the Vietnam Household Living Standards Surveys 
(VHLSS) for the years 2002, 2004, 2006, 2008, 2010, 2012 and 2014, conducted by the 
General Statistical Office of Vietnam. The sample includes individuals aged 24 to 55, and 
non-students. The second source is provincial population data that also comes from the 
General Statistical Office. The numbers of expected university graduates every year are 
obtained from the Ministry of Education and Training. These individuals are expected to 
have made decisions about university attainment when they were 18 years old, thus 
before and during the university expansion in Vietnam. 
The estimation results regarding the effects of the expansion policy on educational 
attainment of the labor force in the country throughout the period of 2002-2014 shows 
that along with the process of university expansion, there is a continuous increase in the 
age cohorts of laborers with a university degree. These changes in the age cohorts of 
university graduates reflect the same trend with the process of university expansion in the 
country. Age cohorts of individuals with university education increase from younger to 
older ones over time.  
The results also report that while the gender gap at the university level in Vietnam 
is relatively small, females still suffer higher probability of dropping out before high 
school completion and this trend seems consistent over time. Females’ lower probability 
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to complete high school directly affects their opportunity to go to university. Thus, gender 
is still a negative factor in explaining educational achievement of the female labor force 
throughout the period. 
The estimation results on the rate of returns to university education show that the 
returns increase in the first half of the period before declining in the second half. Thus the 
hypothesis is, essentially, confirmed. A university degree in Vietnam corresponds to 4 
years of studies in a higher education institution. Thus the annualized average returns to a 
university degree are 0.09-0.15. The average returns to a year of university education for 
Vietnam are in line with the results obtained for other countries. Heckman and Li (2004) 
find that the average rate of returns to a year of university education in China is around 
0.11-0.23. The returns to a year of university education are 0.09-0.17 and 0.09-0.14 for 
females and males, respectively. 
An issue of the sample selection bias in this study is that we are not observing the 
population as a whole when estimating the returns to education on the characteristics of 
those in waged employment since many individuals in Vietnam are self-employed rather 
than in waged work. Thus, the study follows Heckman Maximum Likelihood procedure 
that controls self-selection bias for the whole sample of the study.  
In the participation equation of the Heckman corrected earnings functions, the 
lambda term is negatively significant throughout the period, which means that 
characteristics that raise an individual’s wages in fact can reduce this person’s probability 
of being employed. For instance, workers with university education usually ask for a 
higher salary than high school graduates. When employers cannot offer such salary levels, 
these workers decide to stay out of the labor market until they could find a well-paid job. 
However, the earnings equations also reveal that once they are hired, they could earn a 
much higher return. 
The coefficients on treatment variable in the participation equation of Heckman 
models are positive and significant throughout the period except 2006 and 2014, 
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indicating that the expansion might have a positive effect on workers’ chance to 
participate in waged employment. This suggests the existence of some externalities of 
university expansion in the labor market, which are examined in the third research 
question. 
To implement the IV method, the study starts to examine the criteria for a valid 
instrumental variable. The increase in student intake capacities of the higher education 
institutions was largely regulated by the government policy. This is the main reason why 
the university expansion can be considered as an exogenous and non-anticipated change 
in educational opportunities for the population. In addition, increases in student intake 
capacities of the university system are greatly varied by provinces and cities. The 
differences in educational resources among provinces and centrally administered cities at 
the beginning of the expansion, along with the government policies are the main reasons 
for the varying intake capacities of universities in each province. This strongly suggests 
that the changes in access to university education within provinces were exogenous for 
young individuals and their family.  
For the above reasons, the student to population ratio within each province which 
represents for the level of the university expansion can be utilized as an exogenous 
instrument for the variable of individuals’ university education attainment in the earnings 
equations. In Vietnam, it is usually not difficult for students to graduate once they are 
admitted into the institutions, but in many cases, it takes university students more than 
four years to graduate. Therefore, instead of using the number of student enrolments in 
four or five years earlier, the study utilizes the ratio of expected university graduates to 
population within each province one year before for the calculations of the rates of return. 
This helps to more clearly see the effect of the expansion on wages of workers. The rate of 
return estimated with an IV is defined as the average return to university education for 
individuals who are induced to hold a university degree as a result of the higher education 
reform. The marginal return to one year of university education in Vietnam varies 
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between 0.24-0.55 while the annualized marginal returns for females and males are 
0.27-0.64 and 0.24-0.51, respectively.  
Regarding the Research Question 2.3, interestingly, the IV results of Hanoi and 
Hochiminh City and their satellite provinces show that rate of returns is divided into two 
phases: before 2008 and after 2010. The rate of returns is statistically significant at -1.99 
in 2002, indicating that the value of a bachelor degree is even lower than a high school 
diploma. This is similar to a finding of Carneiro et. al (2011) which reports that the 
marginal rate of returns to one year of college of US white males declines to almost -2. 
The rate of returns from 2004 to 2008 is insignificant which means that a university 
degree is not valued higher than a high school diploma. In the second phase, the marginal 
rate of returns turns to positive and statistically significant, fluctuating between 0.93-1.26. 
Why did the marginal rate of returns in Hanoi, Hochiminh City and their satellite 
province changed dramatically after 2010? There is a need to have an in-depth research 
into the quality of higher education institutions as well as the socio-economic situation in 
these cities and provinces to shed some light into the issue. 
The estimation results on the external effects of university education show that the 
share of young higher education graduates has a positive effect on employment in the first 
half of the period but it turns to negative in the latter half. It is likely that when the supply 
of young workers with higher education started to increase, it positively influenced the 
employment opportunity for middle-aged workers. However, when the supply of 
educated workers increased faster than the level the labor market could absorb, it led to a 
higher unemployment rate. On the contrary, the results of the external effects on 
employment probability of less educated workers show that those with less than a high 
school degree receive large external benefits and this trend is consistent for the entire 
period.  
When looking at the whole picture, we find that the access to university education 
in Vietnam has improved substantially during the expansion, which means that more 
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people can get the benefit of higher education. However, the rates of return to a university 
degree already started to decline associated with the dramatic increase in the supply side. 
Meanwhile, although the increase in the share of the young population with higher 
education has the potential to create more employment opportunities for the less educated 
individuals, especially for female workers, it is likely to exacerbate the unemployment 
rate among older ones. 
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CHAPTER 1:  
INTRODUCTION 
 
1.1. Background 
Higher education in developing countries has been characterized by ever-increasing 
enrolments. For many countries in the Southeast Asian region, such as Vietnam, Indonesia 
and Thailand, the access to higher education is growing far faster than the population growth 
and there are several common reasons behind this phenomenon. The first involves the 
widening of access to secondary education, along with a demand for access to higher 
education from the populations of each country. Secondly, changing employment 
opportunities in the process of globalization enable skilled workers to become more valuable. 
Last but not least, the governments in these countries realize the importance of higher 
education to the future of their country. Although higher education is not able to guarantee 
rapid economic development, sustained progress is impossible without it (World Bank, 
2010).  
This pattern of educational expansion is clearly observable in Vietnam. After the 
introduction of the 'Doi Moi' policy, Vietnam underwent dramatic changes socially and 
economically. The reforms associated with 'Doi Moi' have produced immediate results and 
changed the country dramatically. Annually, growth expanded by 8 to 9 percent in the 1990s 
and maintained an average of 7 percent between 2002 and 2008. This has led to a rising 
demand for skilled labor, especially for workers with higher education. At the same time, 
economic reforms also facilitated the development of the educational system in general and 
the higher education system in particular.  
As a result, in the last two decades, university education in Vietnam has 
experienced a rapid growth in terms of access. Between 1987 and 2008, the number of 
students enrolled in universities increased by fifteen-fold, with more than a three-fold 
increase in the number of institutions. The gross enrolment rate at the tertiary level in 2010 
was 22.3 percent, implying that Vietnam has entered the second stage of higher education 
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development.  
The increase in student intake capacities of universities was mostly regulated by the 
government. This increased supply of university graduates due to this expansion has had an 
immediate impact on the labor market, leading to a decline in employment in the agriculture 
sector and a substantial increase in employment in the industry and services sectors. Wage 
employment has expanded from 15 percent in 1993 to 51 percent of those employed in 2014. 
Although the share of skilled and highly-skilled labor force is still low, it has steadily 
expanded in Vietnam. The number of workers with university degrees has increased from 
merely 3 percent in 2002 to 15.6 percent in 2014.  
  Historically, there are provinces with greater and lesser access to higher education. 
As of 1993, there were 70 institutions in the country, of which 32 institutions are located in 
Hanoi and 15 in Hochiminh City. Twenty years later, although the number of universities has 
been increased by almost three times to 202 institutions, there have been no major changes in 
the university allocation map of the country. Hanoi and Hochiminh City are still the places 
that own the highest university concentration with 66 and 42 institutions, respectively. 
Except Thai Nguyen, Thua Thien Hue and Danang, each of the rest provinces has only one 
to five institutions. The differences in educational resources in provinces at the beginning of 
the expansion, along with government control are main reasons for the varying intake 
capacities of universities in each province. Thus it can be expected that the effect of the 
university expansion also varies among different provinces. 
 
1.2. Statement 
It seems clear that the expansion of higher education in Vietnam has provided more 
educational opportunity for the country’s population. As Vietnam has entered the second 
stage of higher education development, the mass level, the young labor force has had more 
chances to obtain a university degree and as a result, it can be expected that the 
characteristics of individuals with only a high school diploma as well as those with a 
university degree have changed.  
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Education is considered as a factor of production which responds to supply and 
demand conditions so that its price is decided by the relative supply of skilled workers (Katz, 
Autor and Kearney, 2006). Given the process of expansion in higher education in Vietnam, it 
is expected that an increased supply of university graduates has had and will have a major 
impact on labor market outcomes, specifically wages. Several possibilities could be 
expected as a result of this increase in educational opportunity. One possible outcome would 
be a declining trend for rate of return to university education due to the rise in supply of 
graduates. The second result would be that the rates of return would stay the same or increase 
after the expansion, in spite of the growing supply, because its contributions to productivity 
would have offset the negative effects. In a third situation, the returns could be diverse, 
depending on different groups of individuals. So which of these three possible scenarios is 
the current trend for Vietnam after the introduction of the expansion policy? How differently 
have the returns between males and females changed? Because most studies on rates of 
returns in Vietnam use cross-sectional data obtained from one survey in a given time, it is of 
critical importance to examine the trend over a longer period and link this with strategies 
devised to make effective educational reforms.  
Regarding human capital externalities, increases in the share of higher education 
graduated laborers in a locality could have positive effects for other workers in the area. 
Many researchers (ef. Moretti, 2004b; Lange and Topel, 2006; and Henderson 2007) have 
suggested that the local level of human capital might have spillover effects on its residents. 
High human capital workers are thought to improve labor market outcomes for less educated 
workers through learning or interaction with these high-skilled workers. This may generate 
positive externalities for all workers. On the other hand, according to the hypothesis of 
imperfect substitution between high-skilled and lower-skilled workers, an increase in share 
of higher education graduate workers will raise the marginal productivity of lower-educated 
workers in industry. Moreover, educated workers with high incomes can also help to 
increase wages for local workers by higher consumption and demand for locally produced 
goods and services. However, many studies also point out that excess supply of 
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highly-trained graduates is associated with higher unemployment rates (Moretti, 2004; 
Cicconi & Peri, 2005; Freeman, 2009, Whally and Zhao, 2010). 
Since there have been no empirical studies regarding higher education externalities 
in Vietnam, there is a need to determine whether the external effects of higher education are 
operative in the country and if they exist to know how large are the effects.  
 
1.3. Research Questions 
The study adopts three major research questions with seven sub-research questions, as 
follows:  
 
Research question #1: How have the characteristics of university graduates as well as high 
school graduates in the young labor force changed due to the higher education expansion 
policy and increases in number of institutions in the country? 
1.1. Since there are more chances to advance to higher levels of education, how have the 
characteristics of those with university education changed?  
1.2. To what extent has the expansion policy affected the university education attainment of 
female and male workers, separately? 
 
Research question #2: How has the private rate of returns to education of laborers 
changed due to the dramatic increase in the supply of university educated workers?    
2.1. How has the rate of returns to university education changed over time along with the 
university expansion in the country?   
2.2. What are the wage trends of workers who benefited from the reforms at different 
stages of the expansion in the country?  
2.3. What are the wage trends of workers who benefited from the reforms at different 
stages of the expansion in big cities, namely, Hanoi, Hochiminh city and their satellite 
provinces? 
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Research question #3: What are the external effects of higher education on labor force 
participation? 
3.1. How has the share of young workers with higher educational backgrounds influenced 
middle-aged and senior workers’ labor force participation probability within each 
province? 
3.2 How has the concentration of higher education graduates in the young labor force 
influenced the employment opportunity of less-educated workers within each province? 
 
1.4. Objectives of the Study 
The expansion of higher education in Vietnam has provided more educational opportunity 
for the country’s young population. As a result of the reforms, the supply of university 
graduates has dramatically increased in the labor market. Under this context, the study 
adopts the following three objectives.  
Firstly, it is important to the see how the characteristics of high school graduates as 
well as university graduates have changed along with the process of expansion in university 
education. This study examines how the educational attainment of different cohorts and the 
two genders has changed over the period of 2002-2014. 
Secondly, using this expansion as an identification strategy, the study investigates 
the wage trends and wage employment opportunities to see how private rates of return to 
education and waged work participation have changed after the expansion occurred. The 
increased supply of university graduates, as a result of the rising demand for skilled labor 
after 'Doi Moi' and the government’s higher education expansion policy, is expected to have 
had great effects on labor market outcomes. Thus, there is a need to investigate the current 
trend in Vietnam after the introduction of the expansion policy to see how differently wage 
employment opportunities as well as private returns for different groups of individuals have 
changed. 
Finally, the study analyzes the questions regarding human capital externalities by 
investigating the extent to which higher-education graduates, and their share in the labor 
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market, affects employment opportunities of local residents. The study examines the 
externality-effect of higher education through the connections between the concentration of 
university workers in the labor force and the probability of employment of different 
individuals. 
 
1.5. Significance of the Study 
As it was described above, ‘Doi Moi’, as a process of renovation was extended to university 
education by drastic changes in the government policy. Since late of 1990s, there have been 
three major reforms that directly contributed to the transformation: privatization of higher 
education, loosening enrolment quotas and expansion of the institution network. As a direct 
result of these reforms, the supply of university graduates has dramatically increased and 
thus extends great effects on labor market outcomes.  
This study is significant because it makes an academic contribution in the following 
respects. First, it is a comprehensive research examining the effect of the higher education 
expansion policy on the labor market outcomes over more than decade in Vietnam. The rates 
of return to education in Vietnam have been investigated intensively in the past, for example, 
Moock, Patrinos & Venkataraman 1998, 2003; Arcand, d’Hombres & Gyselinck, 2004; Liu, 
2006; Doan, 2011. However, few studies have empirically examined the long-term 
relationship between the increased supply side of university graduates and the labor market 
outcomes. Most of these researches utilize cross-sectional data to calculate the returns at a 
specific time. There have been few studies looking at the long-term relationship between the 
increased supply side of university graduates and the labor market outcomes over a decade 
like this. Therefore, the first contribution of the study is to examine this trend over a decade, 
from 2002 to 2014 and link them to higher education policy strategy and the labor market.  
The second significance of this study is that it puts more effort in dealing with 
endogeneity issue of the education variable in the Mincerian equation in calculating the 
private rate of returns to university education, which has been a significant shortcoming in 
the empirical literature on rates of return to education in Vietnam. The study tries to build a 
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model of the return to education by utilizing instrumental variable method with an 
exogenous instrument, represented by the ratio of expected university graduates to 
population within each province in the previous year.  
Additionally, the study also attempts to solve other problems of sample selection 
bias. Most of the studies done so far simply excluded non-wage workers and below-high 
school graduates in examining returns to university education, for instance, the study on the 
rate of return to higher education in Vietnam (Doan, 2011). This study tries to fill this gap by 
dealing with the two issues of sample selection bias. The first one is that the population is not 
observed as a whole when we estimate returns to education on characteristics for those in 
waged employment since many individuals in Vietnam are self-employed rather than in 
waged work. The second issue of sample selections occurs when individuals below high 
school graduation are dropped from the IV earnings equations.  
Finally, although there are a number of studies on human capital externalities in the 
local context of developed countries (Rauch, 1993; Moretti, 2004; Winters, 2010), few 
research studies have been done into developing countries’ backgrounds; so far, there have 
been no empirical studies examining human capital externalities in Vietnam. This study 
attempts to fill this gap through suggesting some explanations of higher education’s effects 
on the employment probability of local residents via changes in the proportion of university 
workers. 
 
1.6. Organization of the Study 
Following Chapter 1, Chapter 2, “Literature Review”, presents the historical course of 
higher education development in Vietnam, particularly focusing on the transformations of 
the higher education system in Vietnam after ‘Doi Moi’ and describes the current status of 
the labor market of the country which includes the working population, economic sectors, 
wage employment, unemployment and wages. In addition, it reviews previous studies on 
selectivity issues in assessing private rate of return, empirical literature of private rates of 
return in Vietnam and human capital externalities of higher education 
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  Chapter 3, “Methodology”, presents the methodology of this study, beginning with 
an explanation of the analytical framework. The chapter posits six hypotheses corresponding 
to the six-sub-research questions of this study. The next part explains different analytical 
models for each research question. Following the econometric models are equation 
specifications, data and descriptive statistics. 
Chapter 4, “Results and Interpretation”, presents the results of the analysis based on 
the models and the data explained in Chapter 4, multinomial probit models, OLS, IV, 
Heckman earnings equations and linear probability models to answer in detail each research 
question presented in Chapter 1. 
Chapter 5, “Discussion and Conclusion”, discussed the findings of the Chapter 4. 
Following the discussion on the findings, the limitations of the study are presented. The final 
part of the chapter is the Conclusions. 
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CHAPTER 2:  
HIGHER EDUCATION DEVELOPMENT IN VIETNAM 
 
 
In a study of the development of higher education, Trow (1973, 2005) comes to a conclusion 
that every society in the process of advancing and modernization will experience three 
stages of higher education expansion: elite, mass, and universal access. The first stage, an 
elite level of higher education exits when less than 15% of the relevant age groups enroll in 
some kind of higher education institutions in a country. When access is highly limited, 
higher education is viewed as a privilege of birth or talent. The next stage, mass level of 
higher education can be achieved when the university education system accepts a number of 
enrolments between 16 percent and 50 percent of the relevant age group. Higher education at 
this stage is viewed as a right for those who have certain formal qualifications. The selection 
of university students is based on both meritocratic and compensatory programs to achieve 
equality of opportunity. Finally, beyond this level, universal level is reached when the 
proportion of the country’s population entering some form of postsecondary education 
approaches 50 percent. At this stage, college access is viewed as an obligation for children 
from the middle and upper classes. 
Although Trow’s theory of three stages of higher education is based on the observations 
of higher education development in the United States and Europe, it is also very helpful for 
those studies in higher education in developing countries to distinguish a country’s progress 
in postsecondary education. Based on this theory, it can be stated that currently Vietnam has 
entered the second stage of higher education development, the mass level. 
 
2.1. Historical Context of Higher Education in Vietnam  
An overview of the historical course of higher education in Vietnam is important to 
understand the current progress. In Vietnam, the historical and political context has had 
direct relevance to education. This can be observed through the long tradition of higher 
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education in the country. The first Vietnamese national university dates back to Quoc Tu 
Giam (translated as Royal College), which was established in Thang Long (currently 
Hanoi) in 1076 for sons of high dignitaries to receive moral education and training. It was 
recorded as the oldest higher education institution in Southeast Asia. Quoc Tu Giam 
existed in Thang Long from the eleventh century to the end of the eighteenth century (Le 
G., 2003). 
In 1847, a French naval squadron appropriated Da Nang and finally France had 
full sovereignty over Vietnam by 1887. Under the protectorate of the French, new 
education institutions were established in large cities such as Hanoi, Hue, and Saigon. The 
first priority of the colonial education system was to establish an Ecole des Interpretes 
(School of Interpreters) and College des Stagiaires (School of Trainees) to help the new 
government to communicate with and govern the indigenous people. From that time, a 
system based on the French model was established. Higher education under the French 
colonialism aimed at producing local elites assisting the colonial government to achieve its 
ambitions and thus it was not extended to the majority of Vietnamese people (Le G., 2003). 
When the French realized that they could use education institutions as a vehicle to 
influence the Vietnamese people to “weed out any lingering anti-French sentiment”, they 
started to establish new institutions in large cities such as Hanoi, Hue, and Saigon. In this 
context, the School of Medicine and Pharmacy was founded in 1902, the School of 
Pedagogy in 1917, the School of Law and Administration in 1918, the School of 
Agriculture and Forestry in 1918, the School of Civil Engineering in 1918, and the School 
of Fine Arts and Architecture in 1924 (Le G., 2003). 
After the victory of the August Revolution of 1945, the Democratic Republic of 
Vietnam was founded in the North part of Vietnam. However the French remained in the 
country until the victory at Dien Bien Phu on May 9, 1954. At that time, there existed two 
systems of higher education in Vietnam, one run by the colonial government in the South, 
instructed in French and the other under the Vietnamese government in the Vietnamese 
language. The College of Foreign Languages, the College of Law, the College of Pharmacy, 
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the College of Civil Engineering, and the College of Fine Arts were the first tertiary 
institutions established by the Vietnamese government in the liberated areas in the North. 
Although most of the colleges were evacuated to mountainous areas for safety and operated 
on a reduced scale because of the war, this is the first time the education system in Vietnam 
was built with the goal of improving the quality of people’s lives and to produce competent 
citizens for the future (Pham, 2002). 
Despite the violence and chaos that Vietnam endured from the 1950’s through the 
mid-1970’s, educational development in North Vietnam gained important achievements. By 
1975, there were thirty institutions of higher education with 8,400 faculty members and 
56,000 students. Most of them were comprised of mainly mono-disciplinary, narrow 
specialized institutions, which were modeled after the Soviet Union. In South Vietnam, the 
higher education system was based on the American model, with four public 
multi-disciplinary universities located in Saigon, Hue, Can Tho and Thu Duc and private 
universities and community colleges. The total enrolment of higher education in South 
Vietnam in 1975 was about 166,000 students (Pham, 2002). 
After the reunification of the country in 1975, the Vietnamese government, 
adopting the Soviet Union system as their guide for education, unified the higher education 
system throughout the country. The most obvious characteristics were its centralized 
tendencies; all education institutions were reorganized in the public sector and regulated by 
the State according to the principles of a centrally planned government. The government 
supplied all funding to higher education, paid for students’ housing, tuitions and fees and 
provided jobs for graduates. Once admitted to a university, the future of students was 
generally assured. The system created little motivations for students to study. It also led to 
serious financial constraints on the government’s education budget. At the same time, the 
government was unable to provide jobs for graduates due to the narrow aim of the higher 
education system which equipped students to serve in the public sector only (Pham, 2002). 
Despite these weaknesses, large-scale reforms in the sector were not initiated until early 
1990s. 
19 
 
Since the issuance of the Decree 90/CP-1992, the structure of the national education 
system has been fundamentally changed at the higher education level. Under the provisions 
of Chapter 2 of Education Law 1998, the national education system in Vietnam consists of 
four education types: preschool education, general education, vocational education and 
higher and postgraduate education. In parallel with the formal education system, the 
non-formal education system includes training programs at all levels from the illiteracy 
eradication programs to in-service training programs, distance learning etc. The Education 
Law 2005 stipulates further major changes in the framework for the national education 
system. The law gives definition of higher education institutions and sets which institutions 
may grant what degrees. It also sets the degrees available and the structure for pursuing 
them. 
 
2.2. Demand for Educated Workers after ‘Doi Moi’ 
Introduced in 1986, 'Doi Moi' was a transition from a centrally planned economy to a market 
economy with socialist direction. It made fundamental changes in Vietnamese 
socio-economic policies. The reforms associated with 'Doi Moi' affected almost all elements 
of Vietnam’s socioeconomic system. As a result, the country has experienced an impressive 
development with annual growth at 8-9 percent in the 1990’s; this same average was 7 
percent annually between 2002 and 2008, due to a rapid rise in exports and industrial growth. 
 
Figure 1 GDP per Capita (current US$), 1989-2012 
 
Source: World Bank Country Statistics (2013) 
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There has also been a shift in the labor structure in Vietnam associated with the 
economic growth. While the share of employment in agriculture gradually declined from 69 
percent in 1999 to 52 percent in 2008, the share of employment in industry and construction 
enlarged from 12 to 21 percent and the share of services expanded from 19 to 28 percent in 
the same period. This contributed to a rising demand for skilled workers, especially for those 
with a background in higher education.  
Figure 2 Changes in Employment Structure 
 
Source: Hanoi Labor-Social Publishing House. Labor-Employment Statistical Year Book, Various years. 
Along with economic reforms, “industries developed, world markets opened and 
foreign investors arrived, but higher education was suddenly expected to meet entirely new 
expectations” (Chao & Natali, 1999, p.2). Human capital has become a bottleneck in the 
country’s development. Vietnam’s Ministry of Education and Training realized that the 
country could maintain its economic development only if the education system were 
reorganized, expanded and modernized. People are the most valuable resource of the 
newly-emerging nation; therefore, the question of skilled workers has become an 
extremely important task for the whole education system of the country in general and the 
higher education system in particular (MOET, 1998c). The Ninth Congress of the Vietnam 
Communist Party has also affirmed that to bring the country out of an under-developed 
situation, and to lay down the foundation for the country to become basically an 
industrialized, modernized nation by 2020, the role of education and science and 
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technology has to become decisive and the requirements for the development of higher 
education must become urgent.1  
2.3. The Government’s Reform Policies 
In this context, the process of renovation was extended to higher education shortly after 'Doi 
Moi'. So far, there have been three major reforms in the government policy framework that 
directly contributed to higher education transformation, namely 1) encouraging private 
institutes of higher education, 2) loosening control over enrolment quotas and 3) expanding 
the higher education institution network.  
 
Privatization of higher education  
Before 1989, there were no private higher education institutions in Vietnam. Since Thang 
Long People-founded Learning Center, the first pilot non-public university in Vietnam was 
founded, the Vietnamese government has taken important steps to encourage the 
establishment of private institutions. During 1993 a couple of important milestones in the 
privatization of higher education were set up. In January 1993, the Communist Party Central 
Committee of Vietnam adopted a resolution on education renovation continuation which 
crucially referred to non-public institutions, restructuring of the higher education system, 
and higher education expansion (Resolution 04-NQ/HNTW).2 In the same year, the concept 
of a private university was first mentioned in Decision No. 240/TTg in 1993.3 The Decision 
had evoked debates among leaders and scholars because the idea of “privatization” was still 
very sensitive in a communist country like Vietnam at that time. After much argument, the 
term “socialization of education” was seen as more acceptable.  
Subsequently, Vietnam strengthened its policy framework to support the 
establishment of private higher education by Resolution 90/CP4 on the orientation and 
                                                 
1  Decision 201/2001/QĐ-TTg on “The Education Development Strategic Plan for 2001-2010” dated 
December, 28th 2001 by the Prime Minister. 
2 Resolution No. 04-NQ/HNTW on “The Continuation of Reform in Education and Training” dated January 
14th, 1993 by Communist Party Central Committee. 
3 Decision No. 240/TTg on “Regulation on Private Universities” dated May 24th, 1993 by the Prime Minister. 
4 Resolution No. 90/CP on “The Direction and Policy of Socialization of Educational, Medical and Cultural 
activities” dated August 21, 1997 by the Government. 
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policy of socialization of the activities in education, healthcare and culture and Decree 
No.73/1999/ND-CP 5  on the policy of encouraging socialization of the activities in 
education, health care, culture and sports. In these documents, the government has set a 
series of preferential terms concerning private institutions, including tax, land and credit.  
In order to achieve ambitious targets to expand the scale of the private education 
sector, which should be able to enroll forty percent of the total university college students by 
2020, in 2005, the government issued Resolution 05/2005/NQ-CP 6  on stepping up 
socialization of educational, health care, culture, physical training and sport activities. It 
acknowledged current limitations in the process of socialization in general and private 
education in particular at the current stage, and called for strategic vision to overcome these 
difficulties.   
 
Loosening enrolment quotas 
In January 1993, the Central Committee of the Communist Party in Vietnam adopted 
Resolution 04-NQ/HNTW7 on radical education renovations, including rapidly expanding 
the scale of the higher education system. In recent years, enrolment increases have been 
closely associated with the trend of decentralization, which is considered as a cornerstone of 
Vietnam’s higher-education transformation. Institutions have been gradually given more 
autonomy in their decision-making processes regarding student quotas. In the past, the 
Ministry of Education and Training strictly controlled enrolment quotas, but this has 
changed substantially, especially after the Resolution on the renovation in higher education 
management in the period 2006-2020, often known as the Higher Education Reform Agenda 
(HERA)8 which allowed universities and colleges to decide on the number of students to 
admit based on the institution’s facilities and faculty.  
                                                 
5 Decree No.73/1999/ND-CP on “The Policy of Encouraging Socialization of the Activities in Education, 
Health Care, Culture and Sports” dated August 19th, 1999 by the Government. 
6 Resolution No. 05/2005/NQ-CP on “The Orientation and Policy of Socialization of the Activities in 
education, healthcare and culture” dated April 18th, 2005 by the Government. 
7 Resolution No. 04-NQ/HNTW on “The Continuation of Reform in Education and Training” dated January 
14th, 1993 by the Communist Party Central Committee. 
8  Resolution No. 14/2005/NQ-CP on “Substantial and Comprehensive Renewal of Vietnam's Tertiary 
Education in 2006-2020” dated 2 November, 2005 by Government.  
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In 2007, the government announced an ambitious plan in Decision 1219, raising 
higher education student enrolments by establishing new institutions across the country. A 
large number of these institutions will be controlled at provincial and local levels. Set aside 
are Hanoi, Danang, Hue, Hochiminh, and Cantho, which are considered as concentrations of 
higher education institutions,  Decree 121 gives details about the number of universities to 
be established by 2020. 
Table 1 Number of HE Institutions to be Achieved by 2020 
Region At the present time Target by 2020 
North West 1 university and 3 colleges 3 universities and 7 colleges 
Northeast 6 universities and 19 colleges  10 universities and 27 colleges 
Red River Delta 60 univeresities and 43 college 125 institutions 
North Central 11 universities and 1 colleges 45 institutions 
South Central Coastal 10 universities and 21 colleges 60 institutions 
Highlands 4 universities and 6 colleges 15 institutions 
Southeast 47 universities and 43 colleges 105 institutions 
Source: Decree No. 121/2007/QD-TTg on “Approving the Planning on the University and College Network in 
2006-2020” 
The reason why the number of institutions to be achieved in Red River Delta and in 
Southeast regions is very high due to most of these institutions are to be located in the major 
two cites of the countries: Hanoi and Hochiminh City. Decree 121 provided detailed means 
to achieve the previously established target of expanding the scale of training to 450 for 
every 10.000 people and for 70-80% of students to be enrolled in professionally-oriented 
programs by 2020 as mentioned in Resolution 14. The government also set another target 
envisioning engineering and technology enrolments rising to 35 percent of total enrolment 
by 2020.    
 
Expansion of the higher education institution network 
Government Resolution 14 further recognizes the need to build a network of higher 
education institutions on a national scale, with a differentiation by function and educational 
                                                 
9 Decree No. 121/2007/QD-TTg on “Approving the Planning on the University and College Network in 
2006-2020” dated July 27th , 3007 by Prime Minister. 
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mission. Because the government cannot afford to educate all students in public, 
research-oriented universities, it is seeking an appropriate higher education structure to 
achieve the goals of excellence and mass education within one system, using limited 
resources. 
In Decision 121, issued in 2007, the government specifies its vision to “construct a 
disciplinary and professional structure, levels of training, logically distributed across the 
regions; build a few high-level human resource training centers, tied to focal economic 
regions and dynamic economic regions; create several human resource training centers 
concentrated by region, several university zones to meet the need to relocate universities in 
the city centers of Hanoi and Hochiminh City…” (p.3). According to what has been 
envisioned, the basic structure of the higher education system is a pyramid. At the top of the 
pyramid are top-research universities and below are research-oriented universities and 
vocationally oriented universities and colleges. The government also set a world-class 
university plan to have several top-research universities ranked within the league table of the 
top 200 universities in the world. 
Figure 3 Higher Education Institution Stratifications 
 
Source: Created by Author based on Decree 121 (2007) 
Based on these standards, “key” universities at the top of the higher education 
system in Vietnam should be national, regional or large universities. Currently, the 
government designates fourteen institutions as top-research universities. The second tier 
includes research-based public universities. The third tier is for other public and non-public 
universities and junior colleges. The government explicitly encourages the scale 
Top-Research Universities 
Research-Oriented 
Universities 
Vocationally Oriented Universities and 
Colleges 
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enlargement and increases in number of institutions in the second and third tier to open 
access to higher education for greater numbers of young people and to facilitate the national 
system to transition from elite to mass levels of enrolment. 
In order to specifically expand access to higher education through institutions in the 
third tier, Resolution 14 explicitly sets the goal of expanding the community college network 
and facilitating institutional upgrading. The policy has created strong incentives for large 
numbers of mid-term vocational schools to upgrade to junior college and junior colleges to 
upgrade to universities. Between 1998 and 2008, 54 colleges were upgraded to universities. 
More recently, between 2006 and 2008, there were 78 mid-level vocational schools 
upgraded to colleges and 28 colleges upgraded to universities. 
 
2.4. The University Expansion 
The number of universities has increased rapidly over two decades. In 1993, Thang Long 
Learning Center was given the designation of university and renamed Thang Long 
University, becoming the first private higher education institution in Vietnam. In the same 
year, Hanoi Open University, with different forms of training - distant and face-to-face - to 
meet the diversified learning needs of the society was founded under the Decision 535/TTg 
by the Prime Minister of Vietnam. Moreover, for the first time, a model of the modern 
university was introduced by merging several mono-discipline universities into a large-scale, 
multidisciplinary, and research-oriented higher education institution. Vietnam National 
University, Hanoi was established in December 1993 on the basis of reorganizing the 
University of Hanoi and other universities in Hanoi. In early year of 1994, Da Nang 
University came into existence by the same way. In the same year, three private universities, 
Dong Do University, Phuong Dong University and Duy Tan University were established. 
These events marked a new stage in the development of higher education in these provinces 
and cities.  
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Figure 4 Numbers of Newly Established Junior Colleges and Universities  
 
Source: Created by the author based on MOET (various years) 
The period after 1997 can be considered as a period of university expansion in 
Vietnam. When look back at the history, we found that it was also the year that marked 
important milestones in higher education development. The number of both junior colleges 
and universities kept increasing rapidly between 1997 and 2011 and reached their peak 
around 2006 and 2007. The number of newly established junior colleges and universities 
between 1997 and 2010 account for more than half of the total number of current institutions, 
which were 207 and 137 institutions, respectively. 
The current higher education system after 1997 includes public and non-public 
universities. There are different models of public higher education in Vietnam: national 
universities, regional universities, specialized universities, provincial universities, junior 
colleges, and community colleges. Among non-public institutions, open universities which 
are considered as “semi-public higher education institutions” have been established in Hanoi 
and Hochiminh City. Private institutions which are called “people founded universities” 
have been established across the country.  
The number of non-public universities in Vietnam has increased steadily over the 
past two decades, from 18 in 1997 to 44 institutions in 2009. In 2010, private institutions 
accounted for 15.4 percent of student enrolments. Many of them are large and 
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well-established private universities such Thang Long University, FPT University in Hanoi, 
Van Lang University, Hong Bang University, and Hoa Sen University in Hochiminh City. 
Table 2 Number of Universities and Student Enrolments: 1999-2010 
Year Public University Private University 
No. of Institutions Students No. of Institutions Students 
1999 52 624,423 17 95,419 
2000 57 642,041 17 89,464 
2001 60 680,663 17 82,593 
2002 64 713,955 17 91,168 
2003 68 787,113 19 111,654 
2004 71 933,352 22 112,939 
2005 100 949,511 25 138,302 
2006 109 1,015,977 30 157,170 
2007 120 1,037,115 40 143,432 
2008 124 1,091,426 45 151,352 
2009 127 1,185,253 46 173,608 
2010 138 1,246,356 50 189,531 
2011 150 1,258,785 54 189,236 
Source: MOET statistics (2011) 
Figure 5 shows dramatic changes in the gross enrolment rate at the secondary level 
after 1990 and at the tertiary level after 1995. Along with the increase in number of higher 
education institutions, student enrolment has experienced a rapid expansion. In 1999, there 
were only 719,842 students participating in 69 universities, seventeen of which were private. 
By 2011, the number of students has sharply increased to 1,448,021 enrolments in 204 
universities, fifty-four of which were non-public. The gross enrolment rate in 2008 was 
23.64 percent, an astonishing growth from only 2 percent in 1993. 
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Figure 5 Changes in GER by Level, 1976-2010 
 
Source: World Bank Education Statistics (2011) 
However, there was strong concern that the over-expansion has lowered the quality 
of the overall system. The Ministry of Education and Training pointed out that around 20 
percent of the newly established institutions in 2005 afterwards did not meet the 
requirements regarding infrastructure, faculty and investment to assure the minimum quality. 
Permission for the establishment was granted mostly based on screening submitted 
documents and there were no strong compulsory sanctions for those violating their 
commitments later.10 
Another concern is that higher education institutions are heavily located in five 
large centrally administered cities which are Hanoi, Haiphong, Danang, Hochiminh and 
Cantho. These five cities account for two thirds of the total number of universities, which are 
102/150 institutions.  
Along with expansion policies, the government also had to adopt a policy of 
supplementing shortage of state budget on higher education by raising tuition levels. In 1987, 
higher education tuition fees were approved at the National Meeting of Higher Education 
Institution Rectors and for the first time, a system of cost-sharing was introduced. The state 
allocated a percentage of the national budget to higher education institutions and enrolling 
                                                 
10 Report No. 760/BC-BGDDT on “The Development of the Higher Education System, and Solutions to 
Assure and Improve the Training Quality” dated October 29th, 2009 by MOET. 
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students would also pay a partial tuition fees (Pham 2002). Moreover, despite of the rapid 
increase in number of institutions, the share of public funding in total revenues of public 
higher education institutions reduced from 100% in the early 1980s to approximately 70% in 
2008 (WB, 2008).  
The Government Resolution 05/2005/NQ-CP further emphasizes that apart from 
the government’s supports, school fees should be enough to cover necessary teaching and 
learning expenses and accumulations for investment in school development.11 In 2006, the 
Ministry of Education and Training announced a detailed plan of increasing tuition fees, 
described in Table 2-2. According to the plan, between 2009 and 2014, tuition levels are 
projected to grow annually by a set percentage. Tuition in public universities would increase 
by 41.7 percent from 2008. For advanced programs, institutions can decide tuition levels 
appropriate to the quality provided. 
Table 3 New Tuition Framework in Vietnamese Public Universities, 2008-2014 
                                 (VND thousand/month/student) 
Specialization 2008 2009 2010 2011 2012 2013 2014 
Social Sciences, Economics, Law 180 255 290 350 410 480 550 
Engineering, Technology 180 255 310 390 480 560 650 
Natural Sciences 180 255 310 390 480 560 650 
Agro-forestry-fisheries 180 255 290 350 410 480 550 
Medicine, Pharmacy 180 255 340 450 560 680 800 
Sports, Arts 180 255 310 390 480 560 650 
Pedagogy 0 0 280 330 380 440 500 
Source: Resolution on the Renovation of Higher Education Management for the Period 2006-2014 (2006). 
According to the tuition framework in Table 3, tuition fees in public universities are 
around 4,400,000 to 6,800,000VND in academic year 2010, approximately 220 to 360 USD. 
Tuition fees in private institutions are more expensive, ranging from 300 USD to 1,000 USD 
per academic year. Although the tuition levels are not too high relative to the income levels 
                                                 
11 Resolution No. 05/2005/NQ-CP on “The Orientation and Policy of Socialization of the Activities in 
education, healthcare and culture” dated April 18th, 2005 by Government. 
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of the average population, students and their families also have to bear other costs such as 
learning materials, living and traveling expenses. Therefore, the burden of higher education 
costs for lower-income households can be much heavier compared with other income 
groups. Table 4 below shows the total higher education costs and their proportion to total 
family income for each income quartile based on four rounds of VHLSS from 2004 to 
2010. Although the amount of money the poorest spend on higher education accounts for 
only three-fourths of the richest, their proportion to the total household income is 
three-fold higher than the latter and this trend does not change much over time. 
Table 4 Higher Education Costs and Proportion to Household Income  
(VND thousand) 
Source: Calculated based on VHLSS 2004, 2006, 2008 & 2010. 
 
 
2.5. Individuals’ Demand for University Education  
Regarding individuals’ demand for higher education in Vietnam, Tran and Cao (2009) 
evaluate the influence level of several factors on 227 high school students' university 
attendance decisions in order to investigate the determinants of the demand for higher 
education in Quang Ngai province during academic year of 2008-2009. Strength of decision 
is divided into five levels: definitely not attend, not attend, undecided, attend and definitely 
attend university entrance exams. They come to a conclusion that future employment 
opportunities, student characteristics, university characteristics, parents’ advice and 
information availability have significant effects on students’ demand for university 
education. The better the future employment opportunity and university characteristics are, 
the more determinative the decision is. Besides, quality of parents’ advice and student’s 
ability also positively affect decision to attend university. In the process of decision making, 
effects of future employment opportunity and individual characteristics are stronger for 
Total cost % of family
income
Total cost % of family
income
Total cost % of family
income
Total cost % of family
income
Poorest 3,178 31.5% 2,636 20.9% 3,853 22.4% 6,356 26.6%
Poor 2,917 16.7% 3,398 15.4% 4,943 16.7% 6,962 18.3%
Rich 3,096 11.4% 4,052 12.1% 5,422 11.9% 7,373 12.1%
Richest 4,045 7.4% 4,755 7.8% 6,612 6.9% 10,878 8.1%
2004 2006 2008 2010
Quartile
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females than for males.   
Nguyen (2011) collected 402 questionnaires from senior high school students of 
eight schools in An Giang province to examine determinant factors of university attendance 
decision. Results of ordinary least square models reveal that among institutional factors, 
university’s location, tuition level and availability of financial supports have a significant 
impact on enrolment decision of all individuals in the sample. Future occupation 
opportunities which include wage premium and occupational prestige also positively affect 
university attendance. 
A research done by Nguyen et al. (2003), regarding students’ motivations in 
choosing majors at Vietnam National University, Hochiminh City, found that desire to have 
an appropriate future occupation is the main factor leading to current major choices. On the 
contrary, low entrance scores, friends’ advice and family tradition do not have significant 
effects on the decision-making process. 
Most studies of demand for higher education in Vietnam looked at a limited sample 
of data. They distributed a survey questionnaire asking enrollment decision processes and 
various factors to students in several high schools or within one university. Because of the 
limitation of the scope of the studies, it is difficult to draw major lessons or policy 
implications at national levels. 
 
2.6. Equity Issues 
Gender Equity 
Along with the expansion, there has been a steadily increasing trend of greater female 
participation in tertiary education. The female student enrolment share increased steeply 
from less than one third of males in 1981 to reach an equal level of male enrolment rate in 
2007. In 2011, for the first time, female enrolment surpassed male enrolment.  
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Figure 6 Changes in Tertiary Enrolment Rate by Gender 
 
Source: World Bank Education Statistics (2011) 
Table 5 shows the trend of education achievement between males and females 
based on household survey data from 2002 to 2010. Overall, the gender gap seems not very 
wide at all educational levels in Vietnam. There has been a positive trend in the ratio of the 
female population with a higher education background. Although the female higher 
education attainment rate was slightly lower than that of the male population in 2002 and 
2004, the former surpassed the latter in the second half of the decade and this trend seems 
stronger with the gap increasing from 0.1% in 2006 to 1.4% in 2010. However, the ratio of 
females with a high school diploma is still about 4 points lower than their male counterparts. 
The female ratio of those with only primary education or no qualification is also at a slightly 
higher level than males for the whole period. 
Table 5 Educational Attainment among Young Population by Gender 
 
Source: Calculated based on young population aged 23-35 in VHLSS 2002, 2004, 2006, 2008 and 2010. 
Female Male Female Male Female Male Female Male Female Male
No Qualification 26.50% 26.40% 22.40% 20.40% 20.50% 18.80% 19.10% 17.20% 19.90% 17.60%
Primary Complete 32.00% 30.70% 31.70% 30.20% 32.40% 29.60% 30.80% 27.60% 28.60% 26.60%
L. Secondary Complete 27.20% 26.50% 25.40% 25.40% 22.60% 23.60% 22.00% 23.50% 20.90% 22.20%
H. School Graduate 10.20% 12.00% 14.70% 18.00% 17.40% 21.00% 19.50% 23.70% 19.50% 23.90%
HE Graduate 4.10% 4.40% 5.70% 5.90% 7.10% 7.00% 8.60% 8.00% 11.00% 9.60%
Year 2002 Year 2004 Year 2006 Year 2008 Year 2010Educational
Attainment
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When looking at the higher education enrolment rate of people aged 18-24 who 
were higher education students at the time of the surveys, the same trend of enrolment rate 
between males and females was found (Figure 7). The gender gap in university and college 
enrolment increased from 1 percent in 2008 to 5 percent in 2010 in favor of females. 
Figure 7 Higher Education Enrolment Rate by Gender among Youths Aged 18-24 
 
Source: Calculated based on VHLSS 2004, 2006, 2008 and 2010. 
It is also important to examine how differently family background characteristics 
influence the university attainment between male and female dependents.12 Figure 8 and 9 
show the probability of higher education attendance by family income and education of 
household head. As revealed in these figures, family background factors play an important 
role in deciding the probability of enrolling in higher education for both males and females. 
There are similar relationships between family characteristics and higher education 
attendance by gender until 2006. However, from 2008, females slightly have more chance to 
attend universities and junior colleges than their counterpart males given the same levels of 
family income and education of the household head.  
 
                                                 
12 Numerous studies have investigated the impact of family characteristics on higher education attainment, for 
instance Acemoglu & Pischke (2001), Averett & Burton (1996), Hauser (1993), Kane (1994), Rivkin (1995), 
Rice (1999, 2000), Leslie and Drinkwater (1999), Tobias (2002). 
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Figure 8 Estimated Probability of Higher Education Attendance by Gender and by 
Family Income  
 
Source: Calculated based on young population aged 18-24 from VHLSS 2004, 2006, 2008 and 2010. 
 
Figure 9 Estimated Probability of Higher Education Attendance by Gender and by 
Education of Household Head  
 
Source: Calculated based on young population aged 18-24 from VHLSS 2004, 2006, 2008 and 2010. 
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The urban rural disparity in higher education attendance is not a less serious issue 
because more than 60 percent of the population of the country lives in rural areas. Along 
with higher education expansion, rural enrolment rate among youth aged 18-24 increased 
more than two-fold from 2004 to 2010 but it is still half the rate of urban areas as illustrated 
in Figure 10. 
 
Figure 10 Higher Education Enrolment Rate by Living Areas among Youths Aged 
18-24 
 
Source: Calculated based on VHLSS 2004, 2006, 2008 and 2010. 
Students living in rural areas have far less opportunity to attain higher education 
than urban ones given the same levels of family income and education level of the 
household head (Figure 11 & 12). The urban-rural gap regarding the education of 
household head seems to be narrowing gradually but there are also no significant positive 
changes in family income factor for attaining higher education over time. 
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Figure 11 Estimated Probability of Higher Education Attendance by Living Areas and 
by Family Income 
 
Source: Calculated based on youths ages 18-24 in VHLSS 2004, 2006, 2008 and 2010. 
Figure 12 Estimated Probability of Higher Education Attendance by Living Areas and 
by Education of Household Head 
 
Source: Calculated based on youths ages 18-24 in VHLSS 2004, 2006, 2008 and 2010. 
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In conclusion, the expansion of higher education in Vietnam can be explained both 
from the demand side of the labor market and supply side from the expansion policy of the 
government. The high demand for higher education in Vietnam can be considered a result of 
sustained economic growth and changes in labor structure after the 'Doi Moi' policy. The 
increased supply of higher education institutions was a response to this rising demand. It was 
implemented by a series of policies regarding private higher education establishments, 
loosening controls over enrolment quotas and the expanding of higher education institution 
networks. Although the new tuition fee scheme brought higher barriers for students, its 
negative effect on the expansion was offset by a stronger demand for higher education. 
However, increases in tuition fees have the potential to lead to more serious issues regarding 
education equity including educational opportunities for rural students. 
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CHAPTER 3: LITERATURE REVIEW 
 
3.1. Labor Market in Vietnam 
3.1.1. Changes in the Characteristics of Labor Force  
Figure 13 presents several trends moving in different ways among educational attainment 
levels. In 2000, more than half of the workforce has only primary or no qualifications. 
However, by 2012, this declines to 42.3 percent. The ratio of those with lower secondary 
education also gradually gets smaller from 30.4 percent to 20.2 percent. Although the ratio 
of workers with a high school diploma dramatically increases in the first half of the period 
from 10.7 percent to 18.7 percent, it fluctuates between 19 and 22 percent through the 
second half of the decade. Meanwhile, the ratio of junior college and university trained 
workers in the young labor force steadily grows from 1.1 to 2.9 percent and from 2.7 to 8.7 
percent, respectively. 
Figure 13 Educational Attainment of Labor Force 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes individuals 
aged 15-55 and non-students. 
 
Figure 14 plots a comparatively equalitarian picture regarding educational 
attainment of the young labor force between males and females in Vietnam but noticeable 
gender gaps still exist. The ratio of female workers with only primary education or no 
qualifications is still 1 to 3 percent higher than that of male workers. The gap is narrowest in 
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2004 at 0.75 percent but gradually enlarges to 3 percent in 2010. Meanwhile, the ratio of 
female high school graduates is lower than that of males for the whole period, fluctuating 
between 1 to 3 percent lower. Female workers have slightly more chances to obtain a junior 
college degree, and this trend is stronger over time, varying from 0.6 percent higher in 2002 
to 1.2 percent in 2010 than males. However, they are somewhat less likely to attain 
university education than their counterparts. 
Figure 14 Educational Attainment of Labor Force by Gender 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes individuals 
aged 15-55 and non-students. 
 
In terms of educational attainment by rural-urban, Figure 15 shows a very low level 
of educational achievement among rural residents. Almost half of the young labor force in 
rural areas has only primary education or no qualification at all. Although there is a declining 
trend of low educated workers, it is still very high in 2010, around 49 percent. On the 
contrary, the labor force with a high school diploma or higher is concentrated in urban areas. 
In 2002, 20.3 percent of urban workers are high school graduates and this number increases 
to 28 percent by 2012. The ratio of urban workers with a junior college or university degree 
also increases sharply, from 2.5 to 9.5 percent and from 4.6 to 19.2, respectively. 
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Figure 15 Educational Attainment of Labor Force by Rural-Urban 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes individuals 
aged 15-55 and non-students. 
 
 
3.1.1. Employment 
Labor Force Participation  
Vietnam's population reached 90.4 million as of the end of 2013. Its size of population ranks 
as the thirteenth most populous country in the world. The declining rate in fertility rates over 
the past few decades resulted in a decrease in the number of young population in the 
population. At the same time, the number of the working-age adults aged 15-59 increased 
significantly. The average annual growth in employment in Vietnam is about 1 million, or 
2.5 percent. 
An expanding young labor force can be a huge challenge for the country's growth 
and development. On one hand, a large potential labor force can lead to a golden opportunity 
with productivity growth, economic development and higher rates of savings if the 
government has effective polices to develop the country’s human resources and to support 
the absorption of the workforce. On the other hand, if not supported by appropriate 
development policies, a larger working age population may also lead to severe 
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unemployment and underemployment in Vietnam. 
Table 6 presents the labor force participation rate in the period of 1997-2009. The 
total female labor force participation rate is around 70.8 percent in 1997 and slightly 
increases to 72.3 percent in 2009, which is very high compared with most of other countries 
around the world. Between 2000 and 2009, the gender gap widened from 7.3 percentage 
points in 2000 to 8.7 percentage points in 2007. The difference could be explained by the 
increased participation of women in higher levels of education but also it reflects an increase 
in the share of females’ noneconomic or household activities. 
 Labor force participation rates in urban areas are lower than in the national level. 
The rates for those more than 15 years old in rural areas are higher than urban about 4-9 
percent for males and 9-15 percent for females. Young men (15 to 24 years old) have about 
1-4 percent higher economic activity rates than young women. Although the number of 
youths aged 15 to 24 years old in the workforce increased by 17 percent, from 8.6 million in 
2000 to 9.9 million in 2009, there is a decline in the labor force participation rate among 
these ages from 66.2 percent in 1997 to 60.5 percent in 2009. This can be partly explained by 
their increased participation in secondary and postsecondary education.  
According to MOLISA Labor and Employment Survey and GSO Labor Force 
Surveys 2009, there are two opposite trends between youth labor force participation in rural 
and urban areas by gender until 2000. While female youth labor participation is lower than 
their counterparts in urban areas, the former surpasses the latter in rural areas. From 2004, 
the situation in rural areas begins to reverse with lower female youth labor force 
participation than young males. Decline in young female labor force participation compared 
with males can be partly explained by the fact that they stay at school longer than their 
counterparts.  
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Table 6 Labor Force Participation Rate (%), 1997-2009 
  1997 2000 2004 2006 2007 2009 
National (15+)             
Both sexes 74.3  72.3  71.4  70.3  74.3  76.5  
Male 78.2  76.1  75.5  74.7  78.4  81.0  
Female 70.8  68.8  67.6  66.1  70.5  72.3  
Urban (15+)             
Both sexes 64.9  66.1  63.2  62.7  66.2  69.5  
Male 71.1  70.5  69.0  68.7  72.0  73.7  
Female 59.4  62.2  58.0  57.1  60.8  65.7  
Rural (15+)             
Both sexes 77.4  74.4  74.5  73.3  77.7  79.6  
Male 80.5  78.0  77.9  77.1  81.1  77.5  
Female 74.6  71.1  71.3  69.7  74.6  75.3  
National (15-24)             
Both sexes 66.2  56.2  56.1  56.0  55.8  60.5  
Male 65.5  55.3  56.8  57.0  56.8  62.5  
Female 66.9  57.2  55.4  54.9  54.7  58.5  
Urban (15-24)             
Both sexes 48.8  41.8  38.7  41.7  42.7  47.4  
Male 49.4  41.9  39.6  42.3  43.5  48.9  
Female 48.2  41.7  37.7  41.0  41.8  46.0  
Rural (15-24)             
Both sexes 71.3  60.5  61.7  60.5  59.9  65.9  
Male 70.0  59.1  62.1  61.6  61.4  67.7  
Female 72.6  61.9  61.2  59.4  58.2  64.0  
Source: MOLISA Labor and Employment Survey and ILO 2007, GSO Labor Force Surveys 2009, ILO Reports in 2009 & 
2010. 
 
Unemployment Rate 
If using the standard classification used internationally, in which unemployment is defined 
as persons who are not working at all in the reference period and are actively seeking and 
available for work, unemployment rate is not a serious problem in Vietnam, as described in 
Table 7. The relatively low level of unemployment has been explained as a result of weak 
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labor market institutions and because the majority of the labor force cannot afford to remain 
unemployed (ILO Report 2010). 
The unemployment rate among individuals aged more than 15 years old fluctuates 
between 2.1 and 2.9 percent throughout the period of 1997-2006. In 2007 and 2009, the rate 
increases to 4.8 and 6.0 percent respectively. The biggest imbalance in unemployment is 
among youths (15 to 24 year-olds) whose unemployment rate is higher than that of adults 
and varies from 4.6 to 8.1 percent, indicating that young workers tend to have shorter spells 
of employment while gaining experience and searching for a more suitable job. In Vietnam, 
it may also be due to the fact that youths are more likely to work in the informal sector, 
which has more flexible labor practices than the formal sector and has greater turnover. 
There are not great differences by gender. Males and females comprise almost equal 
proportions of the unemployed until 2007 but the gap enlarges to more than 1 percent in 
2009. 
Table 7 Unemployment rate, 1997-2009 
 
Source: MOLISA surveys (various years) 
Figure 16 presents the distribution of employment of the labor force in Vietnam 
based on VHLSS. The data also shows that unemployment is not to be a serious problem in 
Vietnam with the ratio of youth joblessness around 4 to 5 percent throughout the entire 
period of 2002-2012. It has been reported that underemployment is a larger concern in the 
country but the rate of underemployment is unclear from these data. While the rate of wage 
employment grows gradually from 34 to 45 percent throughout the period, the rate of 
self-employment among laborers is still as high as 50 percent in 2012.  
 
Year Youth (15-24 years) Overall (15+) Female (15+) Male (15+)
1997 4.7 2.9 2.5 3.2
2000 4.8 2.3 2.1 2.4
2004 4.6 2.1 0.4 1.9
2005 4.9 2.1 2.2 2.0
2006 4.9 2.3 2.2 2.3
2007 6.0 4.8 4.9 4.7
2009 8.1 6.0 6.2 7.3
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Figure 16 Distribution of the Labor Force in Vietnam 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes individuals 
aged 15-55 and non-students. 
According to ILO report in 2010, although unemployment is not a serious problem 
in Vietnam, underemployment is a larger concern. Workers in underemployment are defined 
by ILO as “all employed persons who during a specified period work less than 35 hours a 
week and who wish to work additional hours”. According to this definition, the 
underemployed among the total employed is reported around 10 percent in 2007, which 
doubles the rate of unemployment. Similar to other agriculture-based countries with a high 
rate of underemployment, underemployment is prevalent among rural workers, accounting 
for more than 89 per cent of the underemployed population. Rural underemployment rate is 
more than double the urban rate. However, the rate of rural underemployment continues to 
decline over the last decade along with the transition of labor from farming to non-farm work 
and an increased diversification of agricultural activities. Men are more affected by 
underemployment than women. The reasons underlying underemployment are usually 
beyond workers’ control such as bad weather, family responsibilities, shortage of work or 
factory closure. 
A low unemployment rate in a lower middle income country like Vietnam can be 
also interpreted as a result of a lack of or limited financial support to newly unemployed 
workers so they cannot afford to stay out of a job very long. They have no choice but to get a 
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job quickly even if the job is not a decent one in terms of pay or working conditions. Such 
jobs are often found in the informal sector with lower employment security. In this case, the 
structure and quality of employment are even more serious than the issue of unemployment. 
The unemployment insurance which was introduced for the first time on January 1, 200913 
has had a big impact on the rate of unemployment, resulting in a higher unemployment rate 
for both men and women. The proportion of people registered as unemployed has 
significantly increased as they have greater incentive to stay out of work longer until they 
find a suitable job. 
 
Working sectors 
The non-state sector continues to play an important role in employment creation in Vietnam. 
The sector generates about 90 percent of the total employed workforce in the economy, 
which reflects the government’s policies to encourage the development of a multi-sector 
economy and to re-structure state-owned enterprises. Women workers account for a 
proportionate share of employment in the state and household sector but they comparatively 
engage more weakly in the private sector relative to men (ILO Report 2010). 
 The informal sector which is defined as businesses that are owned by a household 
or individual, and all other businesses that do not have a business registration to operate, still 
has a predominant share in terms of employment in Vietnam, accounting for about 24 
percent of the total employment in 200914. This sector includes street vendors trying to 
survive on poor earnings as well as small entrepreneurs deciding not to burden themselves 
with overwhelming rules and regulations (Bosch and Maloney, 2010).  
Employment in the informal sector is more flexible in terms of labor practices but 
also has low productivity and high turnovers. All employment in the informal sector is 
considered informal employment and they are not registered with the Vietnam Social 
Security Administration. According to the law, all enterprises and businesses, whatever their 
                                                 
13 The unemployment insurance in Vietnam was introduced as a part of the Social Insurance Law promulgated 
in 2006, but its implementation was from 1 January 2009 under the guidelines indicated in Decree No. 
127/2008/NĐ-CP dated 12 December 2008. 
14 Labor Force Survey (2009) 
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size, have to register their permanent employees (with at least a three-month employment 
contract) with the Vietnam Social Security Administration. Informal workers are defined as 
employees with no social security; therefore, a part of those employed in the formal sector is 
also considered as informal workers. Informal workers are usually at the bottom of the 
ladder and cannot find work in the formal sector (ILO Report 2010). 
Females are over-represented in the informal sector, especially in major cities. 
Their jobs are usually more insecure than those held by men and a much higher proportion of 
them have to work outdoors. However, young female workers are less likely than their male 
counterparts to belong to the informal sector. This suggests that when women grow older, 
they are more likely to lose their jobs in the formal sector or they tend to voluntarily choose 
jobs in the informal sector that provide flexibility in working hours in order to take care of 
their family and children. 
 
3.1.2. Wage Employment  
Wage employment, typically the type of employment that offers the highest job security, 
accounts for only a small share in Vietnam. Due to the economic growth over the last decade, 
there has been a steady increase in the rate of wage employment recently but it remains 
relatively low by comparison with similar countries in the region. The expansion of wage 
employment on the Vietnamese labor market has been accompanied by a decline in 
agricultural employment. From 1998 to 2012, the share of agricultural jobs has reduced from 
67 per cent to 42 per cent.  
Figure 17 shows that although labor force participation is high in Vietnam, waged 
or salaried work participation is quite low for both genders throughout the period of 
2002-2012. Additionally, while the female labor force participation rate reaches almost the 
same level as that of males, their participation in wage employment is largely lower than 
their counterparts. Vietnamese women often do more housework than men and 
simultaneously carry out two great social tasks, earning money and taking care of their 
families, which contribute to reducing their chance to engage in wage employment. 
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Figure 17 Labor Force and Waged Worked Participation by Gender 
 
Source: VHLSS (various years) 
According to ILO report 2010, Vietnam has a large proportion of its employed 
workforce as unpaid family workers who work without pay in the family farm or business to 
assist the business owner in earning profits. Very often these people are the spouses, sons 
and daughters of the business owner, but also may be members of the extended family, such 
as grandparents, cousins, nieces, nephews, aunts or uncles. The unpaid family work has been 
strongly gender biased. The increase in the share of unpaid family workers is due to the 
enlargement of the share of women’s employment in this type of work. The second largest 
group in the employed workforce is own-account workers. These two groups together make 
up more than 60 percent of the total employment which reflects the fact that small family 
farms and enterprises comprise an unusually large proportion of employment in Vietnam.  
Table 8 presents that the total waged workers, accounting for only 37.47 percent in 
2002. Although the waged work participation rate gradually increases, it makes up less than 
half of the total employment in 2012. The proportion of males in wage employment is about 
7 to 8 per cent higher than that for females for the entire period. Lower female wage 
employment participation can be partly explained by females’ largely disproportionate share 
as unpaid workers in the family business compared with male workers. Because women's 
employment is heavily concentrated in the unpaid group, their jobs are more likely to suffer 
more than men in terms of vulnerability and lack elements associated with decent 
employment such as adequate social security and opportunities to develop their abilities and 
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raise their dignity. 
Table 8 Wage Employment Ratio 
Wage Employment 2002 2004 2006 2008 2010 2012 
Overall 37.47  41.17  41.77  42.62  43.85  46.00  
Female 27.84  31.29  32.41  33.50  34.90  37.09  
Male 47.30  51.05  50.89  51.72  52.46  54.28  
Source: Vietnam Household Living Standard Surveys (various years) 
 Figure 18 plots the probability of being wage or salaried workers by levels of 
education and gender. Contrary to employment probability, higher levels of education 
associate with higher chance of wage employment. College and university graduates are 
most likely to engage in waged works. The probability of wage employment for both males 
and females is gradually growing throughout the period of 2002-2012. Females are more 
likely to be self-employed at all education levels which suggests that their jobs suffer more 
than men in terms of vulnerability and are more likely to lack elements associated with 
decent employment such as social security. However, the gender gap seems to narrow over 
time. 
Figure 18 Estimated Probability of Wage Employment by Gender 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes workers aged 
15-55, having a job and non-students. 
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3.1.3. Wages 
Wage differentials are apparent in Vietnam. Underemployed wage workers suffer 
significantly lower wages than others. Less advantaged groups such as unskilled and female 
workers are paid less than others. Wage workers in large firms and in the services sector 
enjoy a higher premium than in other sectors. According to the Labor Force Survey in 2009, 
underemployed workers are paid on average 62 percent of the hourly wage of those not 
underemployed. Minority workers are paid 90 percent of the hourly wage of Kinh wage 
workers.  
 There is an increasing share of low-wage workers in Vietnam with females’ being 
overrepresented in low-wage employment (ILO, 2010b). Low-wage earners are 
concentrated in the agriculture sector. The majority of low-wage workers are 
underemployed and low working hours are the main reason for earning low wages.  
Trends in wage data across all working sectors in Viet Nam indicate a positive and 
steady increase during the period from 2002 to 2012 in Table 9. Growth in wages in private 
companies as well as state-owned enterprises climbs the fastest, with annual growth at 105 
and 126 percent annually. Wages in foreign invested enterprises increase by 45 percent 
annually during the period.  Household-based enterprises increase a modest 14 percent 
annually. By 2012, workers in state owned enterprises earn 1,930 thousand VND per month. 
Workers engaged in foreign invested and private enterprises have almost the same average 
monthly salary at 1,840 thousand VND. Laborers in household-based enterprises, many of 
which may not be registered and operate in the informal economy earn the highest salary in 
2002 but experience the lowest in 2012, around 1,240 thousand VND per month, almost 
two-thirds of those in other working sectors. The rise in average wages can be explained as 
workers being higher paid in general or wages increasing due to workers’ moving from 
low-paid jobs into higher-paid jobs. 
In terms of gender-based inequality, the pay gap especially enlarges in 
household-based and private enterprises throughout the entire period. While males’ real 
wages in the two sectors expand by 97 and 641 percent during the period, those of females 
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increase only by 46 and 493 percent. As a result, real monthly wages of women who engaged 
in household-based and private enterprises in 2012 are 912,000 and 1364,000 VND, 
respectively, only two-thirds of men. Gender pay gaps in state owned and foreign invested 
companies are comparatively small.   
Table 9 Average Monthly Wages by Working Sector and Gender 
 
Source Authors' calculations based on data from General Statistics Office: Viet Nam Household Living 
Standards Survey (various years).  
Note: Figures are in thousand Vietnamese dong per month, base in 2005. 
 
Log of hourly wage by highest level of education and by gender of the young labor 
force throughout the period of 2002-2012 is shown in Figure 19. There is a clear pattern of 
increasing wages by education levels. The values of associate and bachelor degrees are 
much higher than high school diplomas. Payoffs for women are lower than those for men at 
all education levels and this trend is consistent throughout the period of 2002-2012. Only in 
2002 was the gender pay gap comparatively narrow. The pay gap was slightly in favor of 
females at high school level in 2004 but started to widen in other levels of education 
afterwards. This illustrates the fact that even though women are outpacing men in getting 
college degrees as what described in previous parts, it has not narrowed the gender pay gap 
in Vietnam. According to the ILO Global Wage Report 2012-2013, although the gender pay 
gap is a worldwide phenomenon, Viet Nam is among a few countries in the world where the 
gender pay gap has been widening while the gap has declined in most nations. Therefore, it 
is of particular importance to examine in details the changes of gender earnings differentials 
Woking sector 2002 2004 2006 2008 2010 2012 Change (%)
Household
Overall 656 684 776 841 996 1204 84
Female 627 501 586 623 732 912 46
Male 684 772 870 946 1128 1347 97
Private
Overall 253 1047 1126 1259 1560 1848 631
Female 230 910 1011 1038 1325 1364 493
Male 279 1132 1205 1413 1717 2065 641
State-owned
Overall 225 1126 1277 1493 1697 1930 759
Female 218 1070 1212 1451 1590 1822 738
Male 231 1169 1327 1527 1784 2020 775
Foreign invested companies
Overall 494 1308 1323 1370 1682 1845 273
Female 453 1047 1049 1211 1486 1558 244
Male 548 1735 1795 1637 2055 2402 338
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over time associated with the increased supply of college educated workers, especially 
females in the country. 
Figure 19 Wages by Education Levels and Gender 
 
Source: Calculated based on young workers aged 15-55 in VHLSS 2002, 2004, 2006, 2008, 2010 and 2012. 
 
The trend between educational attainment and wages by gender has also coincided 
with the increased supply of workers with higher education due to the higher education 
expansion. Thus, it is important to determine to what extent the expansion of higher 
education has contributed to these trends in earnings differentials and link them with 
education strategies devised to make effective educational reforms affecting the lab. 
 In conclusion, the generation of decent employment opportunities for all, and for 
the young labor force in particular, is an important issue in Vietnam. The share of vulnerable 
employment is still large, especially for females because of their heavy concentration in 
unpaid family jobs. There has been a positive and steady increase in wages across all 
working sectors in Vietnam. However, the average wage for female workers is still 
significantly lower than men. The current golden age population structure is a good 
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opportunity for the country to take advantage of the young workers and to push economic 
growth but it also poses a lot of challenges. If not supported by appropriate investment and 
human resources development policies, an expanding supply of young labor force will 
exacerbate unemployment and underemployment.  
 
3.2. Rate of Returns to Higher Education 
3.2.1. Issues in Assessing Private Returns to Higher Education  
As what has been analyzed in the first part of the literature review, human capital theory 
suggests that individuals make decisions about whether to pursue higher education on the 
basis of cost-benefit analyses to predict whether the future returns from a university degree 
over a high school diploma, outweigh the direct and indirect costs. Economic factors are the 
main determinants of college attainment. It is expected that people with more education will 
have higher productivity and thus can enjoy higher rewards in the labor market (Becker 
1964; Card 1995, 2001; Heckman and Honore´ 1990; Manski 1990; Mincer 1974; Willis 
and Rosen 1979). Based on this utility maximizing paradigm for the probability of higher 
education attendance, it seems that individuals who are most likely to attend college would 
also benefit most from college (Carneiro, Hansen, and Heckman 2003; Carneiro, Heckman, 
and Vytlacil 2001, 2007; Heckman, Urzua, and Vytlacil 2006). This economics-based 
rational-behavioral hypothesis is the most generally accepted.  
On the other hand, Brand and Xie (2010) argue that college-going behavior is 
decided not only by rational choice but also by cultural and social norms and 
circumstances. College is culturally an expected outcome for those from socially 
advantaged backgrounds. Meanwhile, students in less advantaged groups are not typically 
pushed into college by their families. Therefore, college for those with lower 
socioeconomic status is more exclusively and intentionally linked to economic gain than it 
is for people in the advantaged groups. Using the National Longitudinal Survey of Youth 
(NLSY) 1979 cohort and the Wisconsin Longitudinal Study (WLS) of 1957 cohort, the 
results of their study show that men in the socially advantaged group who were most likely 
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to attend college only earned 10% more than their similarly advantaged peers who never 
attended college. However, men in the less advantaged group who were the least likely to 
attend college (but did attain a degree) earned 30% more than their peers between the same 
ages. They found the same pattern for women, which reveal that those with lower 
socioeconomic status and the least likely to go to college gained a 40% wage premium 
over their peers by earning a degree, whereas those who were most likely to go only gained 
25 percent. 
Morgan and Winship (2007) argue that there are two kinds of selection bias in 
observational data. The first kind occurs due to heterogeneity in preexisting conditions as 
individuals’ ability and characteristics. These conditions may be positively associated with 
the likelihood of attaining higher education and higher earnings. The second kind of 
selection bias comes from heterogeneous treatment effects. Individuals who do and do not 
achieve a higher education are different systematically regarding the causal effect of  
education on earnings”. 
Most studies of education and wage determination are embedded in the framework 
of Mincerian earnings equation (Mincer 1974). According to this, the logarithm of 
individual wages in a given time can be separated into additive function of a linear education 
term and experience term. In the Mincerian earnings equation, if unobservable factors such 
as ability and motivation are correlated to both schooling and wages, this may result in a bias 
in the coefficient of the schooling variable. Ashenfelter at al. (1999) argued that in the 
earnings function, the coefficient on schooling may be biased since an individual’s ability 
affects both earnings and education. More able students will stay at school longer and also 
earn more when eventually entering the labor market. Thus, the measured correlation 
between education and earnings may not be a truly causal effect relationship. Omitting 
measures of ability on earnings can cause the estimated returns to schooling biased (Card, 
1995; Griliches, 1977). 
To solve this problem, Imbens, Angrist and Rubin (1996) utilize an interpretation of 
instrumental variable in such models (Local Average Treatment Effects). It is broadly 
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defined as the average return to achieving a particular level of education for individuals 
induced to obtain it as a result of the particular reform by government policy (the switchers). 
They introduce a new concept of the compliance type of an individual who is induced to take 
the treatment by assignment to the treatment. Based on these assumptions, many recent 
studies have utilized schooling outcomes as the instrumental variable when calculating 
returns to education, such as distance to school, the presence of a university or teacher 
training college in the region of residence (Angrist and Krueger,1991; Angrist, 1990; Card 
1995, Harmon and Walker, 1995). 
Another kind of selection bias arises when we calculate returns to education is that 
we are not observing the equation for the population as a whole when estimating returns on 
characteristics for those in waged employment. Those in waged employment may have 
higher returns than those not in waged employment would have, which is why they are there. 
The returns to education estimated on those people alone not the whole of the population will 
tend to be biased. If individuals select into waged employment on the basis of some 
unobserved attributes that also affect their wages, the correct estimation strategy should 
account for this process (Heckman, 1979; Maddala, 1983). 
 
3.2.2. Rate of Returns to Education in Vietnam 
Higher education is considered to be an investment in human capital, thus higher education 
graduates are expected to have different lifetime profiles, when compared with high school 
graduates (Mincer 1974, Becker 1993). It is also expected that the economic returns of 
investing in higher education will be different between social groups because of 
discrimination in the labor market (Becker, 1971; Paulsen, 2001). For the last two decades, 
economists have had a keen interest in estimating rates of return to education in Vietnam 
(Moock, Patrinos & Venkataraman, 1998, 2003; Arcand, D.hombres & Gyselinck, 2004; Liu, 
2006; Doan, 2011). 
Using VLSS 1992-93, the first nationally representative, multipurpose household 
survey ever done in Vietnam, it was found that the average private rate of return on an 
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additional year of schooling is 5% , which is low compared with the returns to education 
estimated for other developing countries, about 10%. When earnings functions are estimated 
separately for different education levels, higher education graduates can have higher 
incomes than secondary-school graduates. The economic return to university education in 
Vietnam was 11 percent, higher than that of secondary school, which was only 5 percent; 
while vocational training showed a 4 percent return (Moock, Patrinos & Venkataraman, 
2003). Rates of return are highest for primary education, suggesting that only primary 
schooling was a worthwhile social investment in Vietnam in the early 1990s. Although 
higher than secondary education, university education in Vietnam still had a low rate of 
return compared with other developing countries. However, later studies of higher education 
wages indicate that wages for university graduates in Vietnam may have increased in recent 
years. Based on the same data, Moock et al. (2003) also calculated rates of return to 
education by gender in Vietnam. Males experience lower returns to schooling than do 
females at 3 percent increase in earnings for every year of schooling for the former and 7 
percent increase for the latter. Rates of return for females are 1 percent higher than their male 
counterparts at both secondary and university level. This is similar to the pattern found in 
China in the mid-1980s. 
Table 10 Private Rates of Return to Schooling by Level of Education, 1992-1993 
Educational level Total Female Male 
Primary (vs less than primary) 13% 21% - 
Secondary (vs primary) 5% 5% 4% 
Vocational (vs primary)  4% 5% 5% 
University (vs secondary) 11% 12% 11% 
Source: Moock, Patrinos & Venkataraman (1998, 2003)  
Nguyen (2006) utilized VHLSS 2002 to estimate returns to basic education in Vietnam and 
the effects of the educational reform which increased the lower secondary level from three to 
four years. His study shows that after controlling for years of experience, gender, occupation 
sectors, types of job, and locations, return to one additional year of basic education in 
Vietnam was 11.43%. The study also found that people living in the southern part of the 
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country and those born after 1976 have a wage 39.3% lower than those born before 1975. In 
the north, wages of people born after 1976 were 29.8% lower than those born before 1975. 
Arcand, D’hombres & Gyselinck (2004) utilized both ordinary least square model 
and instrumental variable method to calculate returns to one year of education based on data 
of 324 wage-earning males tracked from two rounds of VHLSS in 1992-93 and 1997-98. 
The OLS results give a rate of return to education of 2.6% which is extremely low compared 
to those typically obtained in developing countries. Parents’ education, smoking habits, and 
school proximity were used as instrumental variables in the IV models. Using instrumental 
variables, the estimated return to education increases to 7%. It seems that OLS 
under-estimates the returns to schooling compared with the instrumental variable method. It 
was explained that the returns to schooling are heterogeneously distributed across the 
population. Therefore, IV estimates will produce different results depending on the set of 
instruments used, and difference comes from which subpopulation is most affected by the 
instruments in question.  
Using the same set of data as Arcand et al. (2004), Liu (2006) argued that the wage 
structure has changed in such a way as to favor better-educated people during the transition 
period in Vietnam’s economy after ‘Doi Moi’ was implemented. Returns to primary 
education decreased quickly overtime, while returns to tertiary level steadily increased for 
both males and females. The results suggest that earnings of labors with tertiary education 
have significantly increased in comparison with labors with only primary education.  
Table 11 Returns to Education 
(Dependent variable: in log, a thousand dongs) – 1992–93 with selection correction; 1997–98 without 
selection correction 
Educational level 1992-93 1997-98 
Male Female Male Female 
Primary 0.091 0.022 0.074 0.013 
Lower Secondary 0.179 0.050 0.132 0.245 
Upper Secondary 0.404 0.258 0.418 0.416 
Vocational 0.445 0.169 0.300 0.300 
Tertiary 0.668 0.514 0.725 0.690 
Source: Created by author based on Liu (2006) 
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Using data of 651 individuals who have either a high school degree or a four-year 
university degree in VHLSS 2008, Doan (2011) calculated the return to a four-year 
university education in Vietnam. He found that the wage premium for university education 
in Vietnam is about 68% higher than a high school education. The yearly rate of return to 
university education in Vietnam is 17%, which is the average level in Asia, about 18%. The 
number shows a big improvement over the results obtained in a study by Moock et al. 
(2003).   
In spite of their contributions, the empirical literature on rates of return to education 
in Vietnam has significant shortcomings. Most studies regarding rates of return in Vietnam 
utilize cross-sectional data to examine the returns in a given time with determinant factors 
originating from a particular labor market context in Vietnam. There are no in-depth 
longitudinal studies on the rates of return in the country. Moreover, the literature has 
significant shortcomings on dealing with selectivity bias issues. Most of the studies simply 
excluded below-high school graduates in calculating returns to university education.   
 
3.3. Human Capital Externalities of Higher Education 
Compared to a voluminous empirical literature on private rates of return to higher education, 
there are fewer research studies regarding externalities of higher education. Human capital 
externalities are defined as the difference between the social and private return to education 
(Lange & Topel, 2006; Moretti, 2004). Externalities of higher education can positively affect 
wages for several reasons. Firstly, increasing concentration of human capital attracts more 
investments by firms and consequently, raises all workers’ wages through this channel 
(Marshall, 1961). Moreover, there are spillover effects coming from the learning and sharing 
of knowledge and skills between high-skilled and lower-skilled workers. This may generate 
positive externalities for all workers (Glaser and Mare, 2001; Moretti 2004b). The wage of 
high-skills workers is higher because of their higher productivity while the wage of unskilled 
workers is higher because of complementarities. Externalities from education reflect one of 
the main sources of economic development and the spatial concentration of skills creates 
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positive productivity spillovers (Acemoglu, 1996). Hanushek (2002) argue that: 
If a highly skilled workforce permits entirely different kinds of technologies to be 
introduced, or to be introduced earlier in a development cycle, expanded education of an 
individual may indeed affect other workers in the economy. Or, if improved abilities of 
the best students lead to more rapid invention and development of new technologies, 
spillovers of educational investments may result. (p. 2065) 
Lucas (1988) also emphasizes the spread of knowledge and increase in productivity 
through the interaction between skilled and unskilled workers. The author uses an external 
parameter to measure the degree of external effect that average human capital makes on the 
productivity of each enterprise in an endogenous model. 
  On the other hand, according to the hypothesis of imperfect substitution between 
high-skilled and lower-skilled workers, an increase in workers with higher education will 
raise the marginal productivity of those less-educated in the industry. Imperfect substitution 
will induce a decrease in the wage of high-skilled workers with the rise in the share of 
high-skilled workers. Excess supply of these with a higher education also can cause negative 
external returns to educations such as strong competition and high unemployment (Moretti, 
2004; Cicconi & Peri, 2006).  
There have been few studies on human capital externalities. The first attempt to 
calculate externalities of education was done by Rauch (1993) based on estimations by 
differences in average schooling across cities in the United States. The results find that 
human capital externalities varies between 3- 5%. However, individuals in cities with higher 
incomes may be more likely to achieve more education. Therefore, cities with higher 
educational attainment may also have higher wages. To deal with this problem, instrumental 
variables to estimate the effect of the average education attainment level in various states are 
utilized in a research of Acemoglu & Angris (2000). The instrumental variables are the gaps 
in compulsory attendance laws and child labor laws in different states between 1920 and 
1960. Using data from the 1990 Census, the estimates regarding the external effects are 
statistically significant and higher than 4% with one set of instruments. This may indicate the 
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increasingly important role of human capital after 1980.  
Morreti (2004b) utilizes a longitudinal data from the National Longitudinal Survey 
of Youths in US to estimate a model of non-random selection. He utilizes a land-grant 
college as an instrument variable, controlling for individual and city fixed effects. The study 
finds that the average wages in a city increase by 0.6–1.2% if the ratio of the labor force with 
college education rises 1 percentage point. The external effects are positive and statistically 
significant on the wages of both high school graduates and high school dropouts. 1 
percentage point increase in the ratio of the labor force with college education associates 
with 1.6% and 1.9% points higher in wages of high school graduates and high school 
dropouts, respectively. Additionally, college graduates also get the benefit of the external 
effects with 0.4% percent point increasing in their wages. Morreti (2004b) argues that based 
on the generally accepted demand and supply model, the external effect of college education 
is expected to be larger for low-educated individuals. However, when the externalities 
extend the effects to college-trained workers, it can be explained that the effect of spillover 
even offset the negative influence on the demand side of the labor market.   
Winter’s study (2010) shows the positive relations between local educational level 
and labor force participation. The study finds that the ratio of individuals with college 
education associates with a higher likelihood of labor force participation for both genders. 
Female workers receive higher external effect than their counterpart males. The results show 
that when the ratio of individuals with college education rises by 10 percent, the probability 
of labor force participation for females increase by 2 percent. The effect for male labor force 
participation is smaller at 1.2 percent when the ratio of the labor force with college education 
increases by 10 percent. The results show the evidence of a particular mechanism regarding 
external effect of education on the probability of labor force participation. The study also 
reveals that the external effect is largest for low educated workers. The effects on female 
labor force participation are statistically significant at 41.1% and 34.4% for the two low 
educated groups. Female worker with a college degree receive smaller external effect at 
19.9%. For males, the effects on the two groups of workers with higher educational levels 
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are 12.5% and 7.2%. The two groups of male workers with lower educational levels receive 
higher external effects at 23.3% and 17.9%.  
In a study by Rosenthal and Strange (2008), education externalities are positive and 
the effects decrease by geography. Liu (2007) estimates that a one-year increase in the 
average city education would raise individual earnings by 11-13%. Regarding 
non-pecuniary matters, it is found that education externalities have positive effects on the 
reduction of crime (Locker and Morreti, 2004), health conditions and an increase in civic 
participation (Milligan, Moretti and Oreopoulus, 2004).  
With an aim to further investigate human capital external effects on economic 
growth, Keller (2006) investigates how education affects economic growth in developed 
countries, and finds that the lagged 10 years’ enrolment rate of high school and university 
education has obvious effect on per capita growth. Similarly, using data from more countries, 
Jamison and Hanushek (2006) come to the conclusion that both the quantity and quality of 
education positively influence per capita growth rate. Sudekum (2009) suggest that the 
human capital share has a positive impact on aggregate productivity at the local level, 
because the effect of human capital on GDP related productivity measures on wages is 
significantly positive. So far, there has been no literature on higher education externalities in 
Vietnam. Therefore, this study is the first attempt to fill this gap. 
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CHAPTER 4:  
METHODOLOGY 
 
 
4.1. Analytical Framework 
The analytical framework of the study is shown in Diagram 1. It represents schematically the 
relationships among the three research questions of this study and the research overall. As 
summarized in Chapter 2, ‘Doi Moi’, as a process of renovation was extended to higher 
education by drastic changes in the government policy. Since 1993, there have been three 
major reforms that directly contributed to the transformation of the higher education system: 
privatization of higher education, loosening enrolment quotas and expansion of the 
institution network. It is clear that the expansion of higher education in Vietnam has 
provided more educational opportunities for the country’s young population. As a direct 
result of these reforms, the supply of university graduates has dramatically increased and 
thus extends vast effects on labor market outcomes. Under the expansion, it is likely that the 
characteristics of high school graduates as well as university graduates have changed.  
Although the target of the policy is to increase the number of higher education 
institutions all over the country, there are significant variations in the degree of university 
expansion among different cities and province across the country. More than haft of the 
institutions concentrated in Hanoi, Hochiminh and several other centrally administered 
cities.  
In this study, the first research question of the study will focus on investigating the 
current trend of education attainment in Vietnam after the introduction of the expansion 
policy. The second research questions will examine how differently the private returns for 
different groups of individuals have changed since then. The last one will investigate the 
external effects of higher education expansion on individuals’ willing to participate in the 
labor force. 
Because education is considered as a factor of production which responds to supply 
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and demand conditions, its price is decided by the relative supply of skilled workers (Katz, 
Autor and Kearney, 2006). As illustrated in Diagram 1, the increased supply of university 
graduates, as a result of the rising demand for skilled labor after 'Doi Moi' and the 
government’s higher education expansion policy, is expected to have had great effects on 
labor market outcomes. Therefore, the first objective of the research aims at investing the 
changes in the characteristics of the young labor force and the second one is to examine the 
effects of university expansion on the labor market outcomes, specifically, wages and 
employability. Finally, this study is also interested in examining the effects of human capital 
externalities on the employment opportunity of older workers and the less educated labor 
force. 
 
Diagram 1: Analytical Framework 
 
Source: Created by Author.  
 
 
Employment Human Capital Externalities Rates of Return 
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4.2. Hypothesis 
The analysis of the study examines the following hypotheses corresponding to the six 
sub-research questions. 
 
Hypothesis 1-1: After the introduction of the higher education expansion policy, the chance 
to graduate from university has been significantly enhanced for younger cohorts.  
It is possible to assume that university attainment of the young population has been 
significantly improved due to changes in the supply side of education providers which is the 
dramatic increase in the number of newly established higher education institutions. In 
addition, growing access to upper secondary education and persistent demand for a 
university degree due to perceived high returns are also important reasons for the increase in 
university enrolments among younger cohorts.  
 
Hypothesis 1-2: Noticeable gender gaps still exist at the university level. Female workers 
are less likely to achieve four-year university education than their counterpart males.  
Vietnamese society remains deeply Confucian and parents tend to have higher 
educational expectations for boys than for girls. These can lead to a lower educational 
achievement for females in general. Although the public awareness of the benefits of 
women’s education has significantly increased and the government has undertaken great 
efforts to provide basic literacy for adults and basic education for children, especially for 
women and girls, it seems that females still have less chance than their counterpart males to 
advance their education to the university level.  
 
Hypothesis 2-1: Due to dramatic increases in the supply of workers with higher education, it 
is possible to think that the rate of returns for university-trained workers have declined over 
the period.  
Along with an improvement in educational attainment of the young labor force, we 
can expect a productivity growth, which leads to a higher return to university education. 
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Meanwhile, Vietnam has been in a period of a golden population structure where the share of 
the working age population is growing significantly every year. Therefore, it is also possible 
to assume that the oversupply of highly educated population might have offset the positive 
effects of higher education on wages, and consequently led to a declining trend of the rate of 
returns for university-trained workers throughout the period. In addition, one of the 
important functions of university education is signaling and university degree is considered 
as a signal of ability. Thus when the number of university holders increase quickly, the labor 
market would reward them with a lower payoff as the university trained labor force is no 
longer scare.  
 
Hypothesis 2-2:  Individuals who benefited from the growing capacity of the university 
system have also gained in wages compared with those who would have pursued university 
education regardless. However, their wage trend starts to decrease due to the rise in supply of 
university graduates.  
The IV earnings models indicate the returns for those who have obtained a 
university degree because of the growing university access. In this case, the IV estimates 
using the university expansion as an instrument are the ratio of the differences in average 
wages and average education between individuals who could advance their education to the 
university level due to the university expansion and others. In other way to speak, the higher 
education expansion policy succeeds in positively affecting the decision of schooling of a 
subset of highly qualified students, who would not continue their university education 
otherwise.  
 
Hypothesis 2-3: Young workers in big cities who benefited from the university expansion 
have also gained in wages compared with those who would have pursued university 
education regardless. In addition, the marginal rate of returns for workers in big cities is 
higher than that of the whole country.  
The growing demand for highly qualified workers in the labor market in big cities is 
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likely to increase faster than the supply of university graduates. In addition, prestigious 
universities mainly concentrate in the major cities of the country. Thus it can be predicted 
that the marginal rate of returns for workers in big cities is higher than that of the whole 
country.  
 
Hypothesis 3-1: Increases in the share of young higher education graduates have a negative 
effect on the probability of employment for middle-aged and senior workers.  
When the supply of young workers with higher education increases, it can 
positively influence the employment opportunity for middle aged workers through labor 
productivity growth. However, if the share of highly educated workers increases faster than 
the level the labor market could absorb, it would lead to a higher unemployment rate and the 
elder workers are the first ones to suffer. 
 
Hypothesis 3-2: Higher education worker-density in the young labor force positively 
influences the employment probability of less educated workers in the provinces. 
Studies of Moretti (2004) and Manning (2004) both find that less educated workers 
are the primary beneficiaries of human capital externalities. The share of young adults with 
higher education can have positive external effects on the probability of employment of the 
less educated workers through the process of learning and skill accumulation when working 
along with highly educated workers, thus increasing the recipients’ willingness to work. In 
addition, university trained workers with high incomes will help to create employment for 
local workers by higher consumption and demand for locally produced goods and services. 
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Research Questions and Hypotheses 
Research question #1: How have the characteristics of university graduates as well as high school graduates in the labor force changed due to 
the higher education expansion policy? 
1.1. Since there are more chances to advance to higher levels of 
education, how have the characteristics of those with university 
education changed?  
 After the introduction of the higher education expansion policy, the 
chance to graduate from university has been significantly enhanced for 
younger cohorts. 
1.2. To what extent has the expansion policy affected university 
education attainment of female and male workers, separately? 
 Noticeable gender gaps still exist at university level. Female workers are 
less likely to achieve four-year university education than their 
counterpart males.  
Research question #2: How has the private rate of returns to education of laborers changed due to the dramatic increase in the supply of 
university educated workers in the country?    
2.1. How has the rate of returns to university education changed over 
time along with the university expansion?   
 Due to dramatic increases in the supply of workers with higher 
education, it is possible to think that the rate of returns for 
university-trained workers have declined over the period. 
2.2. What are the wage trends of workers who benefited from the 
reforms at different stages of the expansion?  
 Individuals who benefited from the growing capacity of the university 
system have also gained in wages compared with those who would have 
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2.3. What are the wage trends of young workers who benefited from 
the reforms at different stages of the expansion in big cities? 
pursued university education regardless. However, their wage trend 
starts to decrease due to the rise supply of university graduates. 
 Young workers in big cities who benefited from the university expansion 
have also gained in wages compared with those who would have pursued 
university education regardless. In addition, the marginal rate of returns 
for workers in big cities is higher than that of the whole country. 
Research question #3: What are the external effects of higher education on labor force participation? 
3.1. How has the share of young workers with higher educational 
backgrounds influenced middle-aged and senior workers’ labor force 
participation probability? 
 Increases in the share of young higher education graduates can have a 
negative effect on the probability of employment for middle-aged and 
senior workers.  
3.2 How has the concentration of higher education graduates in the 
young labor force influenced the employment opportunity of 
less-educated worker 
 Higher education worker-density in the young labor force can positively 
influences the employment probability of less educated workers in the 
provinces. 
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4.3. Models 
The study applies different statistical analytical models for each research question. The 
first research question utilizes a multinomial probit model to examine changes in the 
characteristics of high school graduates as well as university graduates. In order to 
consistently estimate the private rate of returns to education during higher education 
expansion, the second research question adopts several different methodologies 
(Ordinary Least Squares, Heckman correction and Instrumental Variable method). The 
third research question employs linear probability models. 
 
4.3.1. Model for Research Question #1 
The study relies on the human capital approach that considers demand for schooling as a 
utility maximizing decision. The optimal education level is the one that can maximize 
lifetime earnings. Let 𝐺𝐺𝑖𝑖   be the family backgrounds and personal characteristics that 
affect the schooling decision of individual i;  𝑈𝑈𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) be the net lifetime benefits and 
𝐵𝐵𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) and 𝐶𝐶𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖)  be benefits and costs for individual i at school level k, and we have: 
 
𝑈𝑈𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) = 𝐵𝐵𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) − 𝐶𝐶𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖).  (1) 
 
To maximize the net life time earnings, the individual chooses the level of 
education k = 1,…K. Benefits increase with schooling levels at a decreasing rate while 
costs also increase with education at an increasing rate, shown in the following:        𝐵𝐵𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) > 𝐵𝐵𝑖𝑖𝑖𝑖−1(𝐺𝐺𝑖𝑖)  (2) 
𝐶𝐶𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) < 𝐶𝐶𝑖𝑖𝑖𝑖+1(𝐺𝐺𝑖𝑖). 
 
Although many individual-specific attributes such as personal motivation are 
unobserved, let 𝑋𝑋𝑖𝑖  be the set of factors that can be observed, that is, personal 
characteristics and family backgrounds. We assume that the effects of observed factors 
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𝑋𝑋𝑖𝑖 on net lifetime benefits 𝑈𝑈𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) are linear and 𝜀𝜀𝑖𝑖 are the effects of the unobserved 
factors, so the utility function for individual i to choose schooling level k can be written 
as 
 
𝑈𝑈𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) = 𝐵𝐵𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) − 𝐶𝐶𝑖𝑖𝑖𝑖(𝐺𝐺𝑖𝑖) = 𝛽𝛽𝑖𝑖𝑋𝑋𝑖𝑖 + 𝜀𝜀𝑖𝑖. (3) 
 
where X and 𝜀𝜀 are statistically independent. 𝜀𝜀𝑖𝑖 is continuously distributed as logistic 
with mean 0 and variance equal to 1.  
Under the utility maximization approach, several different econometric models 
have been employed to examine college choice. Among them, the most popular and 
frequently used is the multinomial logit model (MNL) which was utilized in studies of 
Manski & Wise (1983), Ordovensky (1995), Rivkin (1995) and Rouse (1994).  
However, MNL has a limitation, known as “independence of irrelevant 
alternatives” (IIA) which requires the odds of choosing one alternative over another to be 
independent of the characteristics of or the availability of the other alternatives. Several 
models that relax the IIA assumption have been suggested. Theoretically, the multinomial 
probit model is attractive because it is free from the IIA property of multinomial logit 
model but it is complicated and has some practical limitations (Maddala, 1983 and 
Hausman and Wise, 1978). However, recent advances on estimation through simulation 
has made multinomial probit estimation feasible (Wooldridge, 2010). 
 
4.3.2. Model for Research Question #2 
The concept of the rates of return to education is based on human capital theory 
propounded by Schultz (1961) and Becker (1964) that education is regarded as a form 
of investment in human capital that yields economic benefits and contributes to a 
country’s future wealth by increasing the productive capacity of its people (Woodhall, 
2004). In the field of education, rate of return to education analysis is the common 
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application of cost benefit analysis. There are mainly two types of rate of return to 
education analysis: (1) Private rate of return to education; and (2) Social rate of return to 
education. Private rate of return to education compares direct costs spent by individuals 
such as tuition, transportation fee, and foregone earnings with increased his/her earnings 
after receiving education as benefits. We consider a discounted rate which equalizes the 
stream of discounted benefits to the stream of costs at a given point in time 
(Psacharopoulos, 1995). On the other hand, social rate of return considers subsidies for 
education or foregone productivity which would be created by potential labors if they 
did not go to school (but they are students at this point) as costs and tax increases 
produced by more incomes earned by educated individuals as benefits. 
Figure 20 explains the concept of rate of return to education. This is an earning 
difference between university graduates and high school graduates. It is assumed that 
both university graduates and high school graduates work until 55 years old. Because 
university graduates spend additional four years of education between 18 and 22 years 
old in this case, area (a) indicates costs of education including direct costs (e.g. tuition) 
and foregone earnings which would be gained if they start working in 2 years after 
graduating from university. Area (b) is the earning differential between university 
graduates and high school graduates over years. 
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Figure 20 Concept of Rate of Returns to Education 
 
 
 
 
 
 
 
 
 
Source: Psacharopoulos (1995) 
If the concept is written as a formula, the private rate of return to education to an 
investment in a given level of education in this case can be estimated by finding the rate 
of discount (r) that equalizes the stream of discounted benefits (b) to the stream of 
discounted costs (a) at a given point in time:  
 
∑ (𝑌𝑌𝑢𝑢−𝑌𝑌𝑠𝑠)𝑡𝑡(1+𝑟𝑟)𝑡𝑡31𝑡𝑡=1 =  ∑ (𝑌𝑌𝑠𝑠+𝐶𝐶𝑢𝑢)𝑡𝑡(1+𝑟𝑟)𝑡𝑡4𝑡𝑡=1                      
 
Where Yu is the earnings of university graduates, and Ys is the earnings of high 
school graduates. Cu represents the direct cost of university education (tuition, books, and 
transportation, etc.). The benefit of education, the earning differential is a numerator in 
the left-hand side ((𝑌𝑌𝑢𝑢 − 𝑌𝑌𝑠𝑠)𝑡𝑡). If university graduates start working from 24 years old 
until 55 years old, the lifelong earning differential is the sum of each earning differential 
at a given age. It can be estimated by multiplying the earning differentials ((𝑌𝑌𝑢𝑢 − 𝑌𝑌𝑠𝑠)𝑡𝑡) by 
31 (55 years old minus 24 years old). Since value of the earning is different from other 
years, it should be adjusted to the present value dividing the earning differential by a 
discounted rate (r). On the other hand, the cost of education, the sum of direct cost and 
(a) 
(b) 
Costs 
 
Earnings 
Age 
18 22 55 
University Graduates 
High School Graduates 
Benefits 
4 31 
24 
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foregone earnings is the numerator of in the right-hand side ((𝑌𝑌𝑠𝑠 + 𝐶𝐶𝑢𝑢)𝑡𝑡). The foregone 
earnings (Ys) are opportunity costs which would be gained if they work after graduating 
from high school, not proceeding for university education. In order to get net present 
value of the four-year costs, the sum of direct costs and foregone earnings are also divided 
by a discounted rate.  
We first adapt the framework of Mincerian earnings equation (Mincer 1974), 
substituting individual and regional characteristics to calculate the private rate of return to 
education. According to this, the log of individual wages in a given time can be 
decomposed into additive function of a linear education term: 
              𝐿𝐿𝐿𝐿𝑌𝑌𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑆𝑆𝑖𝑖 + 𝛿𝛿𝑋𝑋𝑖𝑖+𝑣𝑣𝑖𝑖  (1) 
where 𝐿𝐿𝐿𝐿𝑌𝑌𝑖𝑖 is a measure of income or wage rates, Si is the number of years of schooling, 
𝑋𝑋𝑖𝑖 is vector of individual characteristics, and other observed factors that affects wages 
(working sector, regions) and 𝑢𝑢𝑖𝑖 is a disturbance, representing other unobserved forces 
of individual i. The coefficient on S is interpreted as the average private rate of return to 
one additional year of schooling, regardless of the level of schooling. This formulation 
assumes that the rate of return estimate is homogenous which means that the return is 
identical across all individuals.  
Many researchers argue that the returns to education indicate nonlinearities. 
Credentials matter more than years of schooling per se. (Hungerford and Solon, 1987; 
Belman and Heywood, 1991; Card & Krueger, 1992; Layne-Farrar et al, 1996; Bound & 
Jaeger, 1996). Since we focus on the rate of returns to education at the university level to 
examine how the returns to university education have changed over ten years under the 
higher education reforms in this study, the variable for an individual’s education 
attainment in the earnings equation is a dummy variable that adopts a value 1 for those 
who own a university degree and 0 otherwise. 
It is well known that OLS estimates of returns to education may suffer from bias 
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due to endogeneity of the educational variable. In the Mincerian earnings equation, if 
unobservable factors such as ability and motivation are correlated to with schooling and 
wages, this may result in a bias in the coefficient of the schooling variable. Ashenfelter at 
al. (1999) argues that the rate of return may be biased since individual’s ability affects 
both earnings and education. More-able students will stay at school longer and also earn 
more when they eventually enter the labor market. Additionally, measurement error in 
schooling can generate a correlation between the error terms in the earnings and observed 
schooling. Bias can also arise if the true return to education varies across the population 
(Card, 1993, 1995). 
Various methods have been used to deal with the issue of endogeneity and to 
consistently estimate the true return to education. More recent researches attempt to 
address school endogeneity in an earnings function framework by utilizing an 
interpretation of instrumental variable (IV) in earning equations. The IV methodology 
identifies instruments that are correlated with schooling and uncorrelated with 
unobserved ability and measurement errors. Many researches utilize instruments for 
schooling outcomes such as distance to school, the presence of a university or teacher 
training college in the region of residence (Angrist and Krueger,1991; Angrist, 1990; 
Card 1995, Harmon and Walker, 1995). Card (1995b, 1999 and 2001) argues that in the 
absence of pure random assignment, social and natural experiments can be considered as 
causal determinants of education that can be excluded from the earnings equation and 
used as an instrument for the educational variable.  
Regarding education in Vietnam, one important factor is liquidity constraints. 
About three-fourths of high school leavers in Vietnam are unable to pursue university 
education every year. Entering higher education institutions in Vietnam is a selectivity 
process because the government still makes major decisions on the quantity and facility 
of education providers. As discussed in previous chapters, expansion of the higher 
education system in Vietnam has taken place from the late 1990s and reached its peak in 
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the mid-2000s. During this period, the number of universities rapidly increased all over 
the country. In addition, the expansion policy affects individual schooling decisions but it 
does not have direct effect on earnings. This makes it feasible to utilize the policy as an 
instrument for university education.  
The potential endogeneity of the university attainment variable can be addressed 
by adopting the IV method. An observable covariate that affects individual’s educational 
achievement but not wages is used to instrument for the education variable in the 
following two-equation model: 
 
𝐿𝐿𝐿𝐿𝑌𝑌𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽𝑈𝑈𝑖𝑖 + 𝛿𝛿𝑋𝑋𝑖𝑖+𝑉𝑉𝑖𝑖   
 
where 𝑈𝑈𝑖𝑖 is university attainment, which takes a value of 1 if a person has a university 
degree, and 0 otherwise. There are two potential wage outcomes for workers with and 
without a university degree 
 
𝐿𝐿𝐿𝐿𝑌𝑌1,𝑖𝑖 = 𝛼𝛼1 + 𝛿𝛿1𝑋𝑋𝑖𝑖+𝑉𝑉1,𝑖𝑖   if 𝑈𝑈𝑖𝑖 = 1, 
𝐿𝐿𝐿𝐿𝑌𝑌0,𝑖𝑖 = 𝛼𝛼0 + 𝛿𝛿0𝑋𝑋𝑖𝑖+𝑉𝑉0,𝑖𝑖  if 𝑈𝑈𝑖𝑖 = 0 
 
Individual’s other characteristics 𝑋𝑋𝑖𝑖  may vary depending on the educational 
level achieved (𝛿𝛿1 ≠ 𝛿𝛿0). In addition, 𝑉𝑉1,𝑖𝑖  and 𝑉𝑉0,𝑖𝑖 also change according to educational 
levels. 
The equation for university attainment choices can be written as: 
 
𝑈𝑈𝑖𝑖 = �1 𝑖𝑖𝑖𝑖 𝑈𝑈𝑖𝑖∗ ≥ 00 𝑖𝑖𝑖𝑖 𝑈𝑈𝑖𝑖∗ < 0 where 𝑈𝑈𝑖𝑖∗ = 𝜌𝜌𝑍𝑍𝑖𝑖 − 𝑢𝑢𝑖𝑖 
 
𝑈𝑈𝑖𝑖
∗  is the utility for an individual to obtain a university degree. This variable is 
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determined by observed and unobserved individual’s characteristics, which are 𝑍𝑍𝑖𝑖  and 𝑢𝑢𝑖𝑖. 
Because 𝑢𝑢𝑖𝑖 is the unobserved hetegeneity of individual i in the equation, the higher value 
of 𝑢𝑢𝑖𝑖 is, the less likely an individual would be to hold a university degree.  𝑉𝑉1,𝑖𝑖 , 𝑉𝑉0,𝑖𝑖 and 
𝑢𝑢𝑖𝑖 are correlated.  
The wage earnings equation can be rewritten as the follows: 
 
𝐿𝐿𝐿𝐿𝑌𝑌𝑖𝑖 = 𝑈𝑈𝑖𝑖 𝐿𝐿𝐿𝐿𝑌𝑌1,𝑖𝑖 + (1 − 𝑈𝑈𝑖𝑖) 𝐿𝐿𝐿𝐿𝑌𝑌0,𝑖𝑖= 𝛼𝛼0 + 𝛿𝛿0𝑋𝑋𝑖𝑖 + �(𝛼𝛼1 − 𝛼𝛼0) + (𝛿𝛿1 − 𝛿𝛿0)𝑋𝑋𝑖𝑖 + �𝑉𝑉1,𝑖𝑖 − 𝑉𝑉0,𝑖𝑖��𝑈𝑈𝑖𝑖 + 𝑉𝑉0,𝑖𝑖 
 
The rate of return to a university degree of individual i could be expressed as R𝑖𝑖 = �(𝛼𝛼1 − 𝛼𝛼0) + (𝛿𝛿1 − 𝛿𝛿0)𝑋𝑋𝑖𝑖 + �𝑉𝑉1,𝑖𝑖 − 𝑉𝑉0,𝑖𝑖�� 
 
where (𝛿𝛿1 − 𝛿𝛿0) stands for the returns to university attainment according to individual’s 
observable characteristics and �𝑉𝑉1,𝑖𝑖 − 𝑉𝑉0,𝑖𝑖� represents for the differences in individual’s 
returns to education based on unobservable characteristics. 
However, IV estimates of earnings functions also potentially suffer from several 
sources of sample selection bias. The first one is the problem of self-selection bias. The 
key of self-selection bias is we are not observing the equation for the population as a 
whole when estimating returns to university education on characteristics for those in 
waged employment since many individuals in Vietnam are self-employed rather than in 
waged work. Those in waged employment may have higher returns than those not in 
waged employment would have, which is why they are there. The returns to education 
estimated on those people alone, not the whole of the population, will tend to be biased. If 
individuals select into waged employment on the basis of some unobserved attributes that 
also affect their wages, the correct estimation strategy should account for this process. 
To deal with this, the study follows Heckman Maximum Likelihood procedure 
that controls self-selection bias described by Maddala (1983). In the standard labor 
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supply model, an individual will choose whether to supply her or his labor to the market. 
If he/she chooses to work, we can observe this person’s positive wage. If not, we observe 
either a zero wage or nothing. This implies that the individuals select themselves into the 
labor market. The participation equation and wage equation for individual i can be 
represented as follows: 
𝑌𝑌1𝑖𝑖
∗ = 𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖 − ln(𝑅𝑅𝑖𝑖) = 𝑋𝑋1𝑖𝑖𝛽𝛽1 + 𝜀𝜀1𝑖𝑖 (2) 
𝑌𝑌2𝑖𝑖
∗ = 𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖 = 𝑋𝑋2𝑖𝑖𝛽𝛽2 + 𝜀𝜀2𝑖𝑖  
 
where 𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖 is the logarithm of real wages and 𝑅𝑅𝑖𝑖 is the reservation wage. An individual 
would choose to work if market wage exceeds his or her reservation wage or would not 
if the market wage is lower than his or her reservation wage. 
If 𝑌𝑌1𝑖𝑖∗ > 0 the individual i is active in the labor market and 𝐸𝐸𝑖𝑖=1. We can 
observe wage of this person 𝑌𝑌2𝑖𝑖∗ = 𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖. 
If 𝑌𝑌1𝑖𝑖∗ > 0,  𝐸𝐸𝑖𝑖=0 and wage of the individual cannot be observed but we have the 
exogenous variables 𝑋𝑋1𝑖𝑖  and 𝑋𝑋2𝑖𝑖 . 
Therefore an OLS regression of 𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖 on merely 𝑋𝑋2𝑖𝑖  will be biased. We have: 
 
𝐸𝐸�(𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖)�𝐸𝐸𝑖𝑖 = 1� = 𝑋𝑋2𝑖𝑖    𝛽𝛽2 + 𝐸𝐸�𝜀𝜀2𝑖𝑖�𝜀𝜀1𝑖𝑖 > −𝑋𝑋1𝑖𝑖𝛽𝛽1�(3)  
 
where 𝜀𝜀2𝑖𝑖  and 𝜀𝜀1𝑖𝑖  are distributed as the bivariate normal (0,0,1,  𝜌𝜌,𝜎𝜎)  under the 
assumption of normality of the errors, and the observed wages can be written:  
 
𝐸𝐸�(𝑙𝑙𝐿𝐿𝑌𝑌𝑖𝑖)�𝐸𝐸𝑖𝑖 = 1� = 𝑋𝑋2𝑖𝑖𝛽𝛽2 + 𝜌𝜌𝜎𝜎𝜌𝜌�𝑋𝑋1𝑖𝑖𝛽𝛽1� (4) 
 whereλ(∙) = ϕ(∙)/Φ(∙)  is the inverse Mills ratio.  
In this participation equation, we use variables likely to affect an individual’s 
choice of wage employment which are the ratio of expected university graduates to the 
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corresponding population within each province in the previous year, age, age squared, 
gender and marital status. Variation in the numbers of university graduates relative to the 
respective population within each province represents the emergence of the higher 
education expansion policy. This policy can affect the supply of labors with university 
degree in the labor market; therefore, it is likely to affect the chances of participation in 
wage employment of other workers both with and without university attainment. 
However, it is unlikely to alter wages directly.  
 
4.3.3. Model for Research Question #3 
As mentioned in previous part, improvement in terms of access in all provinces and cities 
leads to increased supply of higher education graduates in the labor market. Although this 
trend occurs across the country, it has different levels of effects in different cities and 
provinces. Therefore, the study tries to capture unobserved heterogeneity at the provincial 
level by using effects estimation to a cluster sample, where the well‐defined cluster is 
the province in the pooled data set. From this, a linear probability model is applied to 
calculate the external effects of the local human capital level on individual i’s 
employment probability (𝐸𝐸𝑖𝑖).  
 
𝑃𝑃(𝐸𝐸𝑖𝑖𝑖𝑖𝑡𝑡 = 1|𝑊𝑊) = 𝐹𝐹(𝑋𝑋𝑖𝑖𝑖𝑖𝑡𝑡𝛽𝛽𝑖𝑖𝑡𝑡 + 𝑆𝑆𝑖𝑖𝑡𝑡𝛿𝛿 + 𝑍𝑍𝑖𝑖𝑡𝑡𝜃𝜃 + 𝛼𝛼𝑖𝑖 + 𝜇𝜇𝑖𝑖𝑖𝑖𝑡𝑡)  
 
The probability of each outcome for individual i in province p in year t as a linear function 
of a vector of individual characteristics (X), the share of higher education graduated 
people in the province (S), a vector of other province characteristics (Z), and a set of 
province effects (𝛼𝛼). Finally, W is a vector of all explanatory variables. 
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4.4. Data and Variables 
4.4.1. Data 
The data used for this study comes from three sources. The first one is a series of seven 
repeated cross sections of the Vietnam Household Living Standards Surveys (VHLSS) 
for the years 2002, 2004, 2006, 2008, 2010, 2012 and 2014, conducted by the General 
Statistical Office of Vietnam. The sample includes individuals aged 24 to 55, and 
non-students. The second source is provincial population data that also comes from the 
General Statistical Office. The numbers of expected university graduates every year are 
obtained from the Ministry of Education and Training.  
The samples of individuals aged 24-55 years old, interviewed in the years 
2002-2014 are used as the repeated cross-sections for this study. These individuals are 
expected to have made decisions about university attainment when they were 18 years old, 
thus before and during the university expansion in Vietnam.  
The overall sample includes 212,521 individuals (103,541 males and 108,980 
females). Regarding educational attainment, 78.97 percent of them have not completed 
high school, 16.24 percent are high school graduates and 4.79 percent are university 
graduates; among them 94.38 percent have a job. However, workers in wage employment 
are observed only in 44.19% of cases and wages of these people are observed only in 81% 
of cases. Thus the sample used for the earnings function consists of 71,822 individuals.  
The dummy variable university degree attainment is used to describe individuals’ 
educational attainment. This takes a value of 1 if an individual has a university degree and 
0 otherwise. The exposure of individuals to university expansion is indicated by the time 
when that these persons turned 18 years old, assuming people graduate from high school 
and make decision on pursuing on a university degree at that time.  
For the research questions of the externalities of higher education across the 
country, the sample of the middle aged workers’ labor force participation includes 
136,320 individuals (65,479 males and 70,841 females) aged from 41 to 55 and 
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non-students. The sample for the linear probability model of the employment opportunity 
of less educated workers consists of 222,257 individuals (109,288 males and 112,969 
females) aged 15-55, non-student and less than high school completion. 
 
4.4.2. Summary Statistics 
Variables and Descriptive Statistics for Multinomial Probit Model 
Table 12 summarizes the dependent and independent variables for the multinomial probit 
regressions. The dependent variable is a categorical one that has three possibilities: below 
high school completion, high school graduation, and university graduation. The 
independent variables included in the estimation are divided into two groups: individual 
characteristics and regional characteristics.  
 The full sample of 2002 is composed of 52,066 observations aged 24-55 and 
non-students. Among them, 81 percent have not completed high school (upper 
secondary), 15.3 percent have a high school diploma and only 3 percent have a university 
degree. Red River and Mekong River Deltas are the most populous regions, which count 
for 22 and 23 percent of the population in the sample, respectively. However, educated 
laborers are concentrated in Southeast and Red River Delta. .  
 Females account for 51.2 percent of the sample in 2002. Among them, 21.8 
percent completed high school, and 7.6 percent graduated from university. 19.4 percent of 
the female laborers work in the state sector. 59.6 percent of female works in the private 
sector. The sample of males includes 25,152 individuals. Among them, 19.9 percent are 
high school graduates, and 9.7 percent have a university degree. 2.3 percent of the male 
laborers work in the state sector. 61.2 percent of the male population works in the private 
sector.  
 The summary statistics for the sample in 2004 consists of 16,267 observations. 
Out of those, 14.2 percent are high school graduates, and 3.7 percent graduated from 
university. 10.5 percent of the individuals work in the state sector and 81.9 percent works 
80 
  
in the private sector.  
 Females account for 51.2 percent of the 2004 sample (8,366 observations). 
Among them, 12.75 percent completed high school, and 2.67 percent with university 
education. 8.5 percent of the female young cohorts work in the state sector. 81.2 percent 
of the female labor works in the private sector. The sample of men in 2004 consists of 
7901 individuals. Out of those, 15.8 percent have a high school diploma and 4.7 hold a 
university degree. 13.1 percent of the male young cohorts work in the state sector. 82.4 
percent of the workers work in the private sector.  
   The sample of the younger cohorts in 2006 is composed of 16,044 observations. 
Out of those, 15.2 percent are high school graduates, and 3.7 percent hare university 
graduates. 72 percent of the young cohorts live in rural areas. 58 percent of those with a 
high school diploma live in rural areas. The same ratios for university graduates in rural 
areas are 51.5 and 27.1 percent, respectively.   
 Among individuals in the female sample, 30 percent have a high school diploma, 
and 12.4 percent hold a university degree. The male sample composed of 338 
observations. Out of those, 29.5 percent are high school graduates, and 11.4 percent are 
university graduates. 
 The full sample of 2008 is composed of 16,055 observations. Out of those, 16.3 
percent are high school graduates, and 4.4 percent have a university degree. 10.8 percent 
of the labor force works in the state sector and 80.6 percent works in the private sector.  
 Females account for 51.4 percent of the sample in 2008. Among them, 26 
percent completed high school, and 16.3 percent graduated from university. 18.8 percent 
of the female workers works in the state sector and 61.4 percent works in the private 
sector. Among individuals of the male sample them, 18.2 percent are high school 
graduates, and 5.1 percent have a university degree.  
 The summary statistics for the sample in 2010 consists of 15962 observations. 
Out of those, 16.8 percent are high school graduates, and 5.6 percent have university 
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education. 81 percent of the workers work in the private sector while the state sector 
attracts 10 percent.  
 Females account for 51 percent of the 2010 sample (8168 observations). Among 
them, 15 percent completed high school, and 4.9 percent with university education. 8.6 
percent of the female workers work in the state sector and 79 percent of them work in the 
private sector. The sample of men in 2010 consists of 7,794 individuals. Out of those, 
18.6 percent (4,596 persons) have a high school diploma and 6.3 percent with a university 
degree.  
 The sample in 2012 is composed of 15,877 observations. Out of those, 17.8 
percent are high school graduates, and 6.5 percent are university graduates. Females 
account for 50.3 percent of the sample. Among them, 16.2 percent (1308 individuals) 
completed high school, and 5.88 percent graduated from university. Among individuals 
of the male sample, 32.5 percent are high school graduates, and 25.6 percent have a 
university degree. 
The full sample of 2014 is composed of 15,705 observations. Out of those, 18.2 
percent are high school graduates, and 8 percent have a university degree. 10.4 percent of 
the labor force works in the state sector and 79.1 percent works in the private sector.  
 Females account for 50.6 percent of the sample in 2014. Among them, 15.7 
percent completed high school, and 8 percent graduated from university. 9.8 percent of 
the female workers work in the state sector and 75.3 percent works in the private sector. 
Among individuals of the male sample them, 20.8 percent are high school graduates, and 
8 percent have a university degree.  
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Table 12 Variables for Multinomial Probit Model  
Variables Description 
Dependent Variable Ordered categorical index (0: Below high school; 1: high school graduate; 2: university graduate)  
Independent Variables 
 
Female Dummy variable =1 if female 
Married Dummy variable=1 if being married 
Cohorts  
Cohorts 24-27 Dummy variable =1 if age>=24 & age<=25  
 
 
Cohorts 28-31 Dummy variable =1 if age>=28 & age<=31 
Cohorts 32-35 Dummy variable =1 if age>=32 & age<=35 
Cohorts 36-39 Dummy variable =1 if age>=36 & age<=39 
Cohorts 40-43 Dummy variable =1 if age>=40 & age<=43 
Cohorts 44-47 Dummy variable =1 if age>=44 & age<=47 
Cohorts 48-51 Dummy variable =1 if age>=48 & age<=51 
Cohorts 52-55 Dummy variable =1 if age>=52 & age<=55 
Regions 
 
Rural Dummy variable =1 if living in rural areas 
North East Dummy variable =1 if living in North East 
North West Dummy variable = 1 if living in North West 
North Central Coast Dummy variable = 1 if living in North Central Coast 
South Central Coast Dummy variable = 1 if living in South Central Coast 
Central Highlands Dummy variable = 1 if living in Central Highlands 
South East Dummy variable = 1 if living in South East 
Mekong River Delta Dummy variable = 1 if living in Mekong River Delta 
Red River Delta Dummy variable = 1 if living in Red River Delta 
Working sectors  
State Dummy variable =1 if working in state sector 
Private Dummy variable =1 if working in private sector 
Foreign Dummy variable =1 if working in foreign sector 
Ratio of expected university graduates 
to the population within each province 
in the previous year 
Continuous variable. Expected numbers of university students graduated in year n-1/ 
the population in the corresponding province in year n-1  
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Variables and Descriptive Statistics for Earnings Equations  
The variables for the earnings equations are presented in Table 16. The dependent 
variable is the natural logarithm of hourly wages. Real hour wages are calculated by 
dividing the amount of monthly wages by the number of working hours of the month and 
deflated based on 2005. The independent variables include the highest education levels 
attained (university or not), gender, marriage, working sectors, and regions. The 
instrumental variable in IV equations is the ratio of expected university graduates to the 
population within each province in the previous year. The same variable is included in 
the participation equation in the Heckman corrected earnings function. 
The summary statistics for the 2002 sample is shown in Table 17. Real average 
hourly wages are 6,752 dong for the overall sample and are 7,069 dong and 6,515 dong 
for females and males, respectively. Female workers account for 42.8 percent. The 
average age of workers in the sample is 37.7 years old. The ratio of workers who are 
university graduates are 20.7 percent. The labor force heavily concentrates in the private 
sector. The percentage of workers employed in the foreign sector is very low in 2002. 
Among the female sample in 2002, 17.6 percent of female workers are university 
graduates. The proportion of male workers with a bachelor degree is higher than their 
counterpart females by 5.5 percent, at 23.1 percent. 
In the summary statistics for the 2004 sample, female workers account for 40.6 
percent of the overall sample. Wage workers earn an average of 7.592 dong per hour. 
Males earn almost 8.6 percent more than females. The average age of workers in the 
sample is 36.7 years old. The portions of workers who work in state and private sector are 
67.3 and 25.7 percent, respectively. The ratio of female workers with university education 
is 31.5 percent. Although this number is higher than in 2002, it is still lower than that of 
the male sample by 4 percent. 20.9 percent of female workers and 29 percent of male 
workers are employed in private sector. State sector attracts 71 percent of the female 
workers and 64.7 percent of male workers in the sample. There ratio of women in foreign 
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sector is higher than the same ratio for the male sample. 
In the summary statistics for the 2006 sample, real hourly wages are 8,132 dong 
for the overall sample, 7,646 dong and 8,485 dong for female and male workers, 
respectively. The proportions of workers work in state and private sectors are 65.9 and 
28.6 percent, respectively. Females account for 42.1 percent of the total workers. There is 
an equilibrium trend of education achievement between the two genders in 2008. 
University graduated labor force accounts for 32.1 percent for both two genders.  
In the summarizes of the 2008 sample, wage workers earn an average of 9,406 
dong per hour. Males earn almost 12 percent more than females. The average age of 
individuals in the sample is 35.7 years old. The proportion of female workers with 
university education is higher than that of their counterpart males for the first time. 58.8 
and 34 percent of male workers work in the state and private sectors, respectively while 
66.4 and 22.2 percent the female labor force are employed in the state and private sectors, 
respectively. 
The summary statistics for the 2010 sample show that real average hourly wages 
are 11,410 dong for the overall sample and are 10,880 dong and 11,790 dong for females 
and males, respectively. Female workers have an average of 10.6 years of schooling, 
compared to 9.7 years among males. The average age of individuals in the sample is 
31.45 years old. 41.2 percent of female workers have a university degree. 36.9 percent of 
workers work in private sector while the same number for state sector is 55.2 percent. The 
ratio of individuals with a univerity degree is 37.7 percent for the male samples. 
In the summary statistics for the 2012 sample, female wage workers account for 
41.6 percent of the overall sample. Average real hour wages are 13,400 dong per hour. 
Male workers earn an average of 14,670 dong per hour, 26 percent higher than their 
female counterparts. The average age of individuals in the sample is 36.22 years old. The 
ratio of female workers with university education is 43.8 percent, about 4.8 percent 
higher than the male sample.  
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In the summary statistics for the 2014 sample, real hourly wages are 12,830 dong 
for the overall sample, 12,390 dong and 13,190 dong for female and male workers, 
respectively. The proportions of workers work in state and private sectors are 47.3 and 
42.2 percent, respectively. Females account for 44.9 percent of the total workers. The 
ratio of female workers with higher educaiton is much higher than their male counterparts 
at 53.8 and 49.2 percent, respectively.  
 
 
Table 13 Variables for Earnings Equations 
Variables Description 
Dependent Variable Continuous variable, natural logarithm of hourly wages. Deflated using the base year of 2005. 
Independent Variables 
 
University Dummy variable =1 if have a university degree 
Female Dummy variable =1 if female 
Married Dummy variable =1 if married 
Age Number of full ages  
Age squared 
 
Square of ages 
Wage employment Dummy variable =1 if participated in waged employment 
Working sectors 
 
State Dummy variable =1 if working in the state sector 
Private Dummy variable =1 if working in the private sector 
Foreign Dummy variable =1 if working in the foreign sector 
Cohorts  
Cohorts 24-27 Dummy variable =1 if age>=24 & age<=25  
 
 
Cohorts 28-31 Dummy variable =1 if age>=28 & age<=31 
Cohorts 32-35 Dummy variable =1 if age>=32 & age<=35 
Cohorts 36-39 Dummy variable =1 if age>=36 & age<=39 
Cohorts 40-43 Dummy variable =1 if age>=40 & age<=43 
Cohorts 44-47 Dummy variable =1 if age>=44 & age<=47 
Cohorts 48-51 Dummy variable =1 if age>=48 & age<=51 
Cohorts 52-55 Dummy variable =1 if age>=52 & age<=55 
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Regions 
 
South Central Coast Dummy variable =1 if living in South Central Coast 
North East Dummy variable = 1 if living in North East 
North West Dummy variable = 1 if living in North West 
North Central Coast Dummy variable = 1 if living in North Central Coast 
Central Highlands Dummy variable = 1 if living in Central Highlands 
South East Dummy variable = 1 if living in South East 
Mekong River Delta Dummy variable = 1 if living in Mekong River Delta 
Red River Delta Dummy variable = 1 if living in Red River Delta 
Instrumental Variable 
 Ratio of expected 
university graduates to the 
population within each 
province in the previous 
year 
Continuous variable which represents the degree of the university expansion 
within each province.  
Expected numbers of university students graduated in year n-1/ the 
population in the corresponding province in year n-1 (for earnings equation 
in year n) 
 
 
Variables and Descriptive Statistics for Linear Probability Estimates 
The variables for the linear probability model are presented in Table 18. The first 
dependent variable used to measure the external effect of younger cohorts’ higher 
education attainment on the labor market outcomes is the probability of being employed 
among middle aged workers. The second independent variable is the employment 
possibility among laborers with less than high school graduate. Both of these take the 
value of 1 for being employed and 0 otherwise.  
The independent variables in the estimation include the ratio of younger cohorts 
with higher education in the province-level, individual characteristics and province 
characteristics. Because the age structure of the population in the province might also 
affect employment outcomes, the youth is measured as the share of the population 
between the ages of 16 and 24, and the elderly population is the share of the population 
aged 65 and older. 
Since the study examines the data over a decade, from 2002 to 2012, there have 
been a number of alterations in number of provinces and municipalities (centrally 
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administered cities) throughout the period. In 2003, Dak Lak province was dissolved into 
Dak Lak province and Dak Nong province. Dien Bien is a new province which was 
created by dividing the former Lai Châu Province in early 2004. In the same year, a new 
independent municipality at the same level as provinces was created by a split of the 
former Can Tho Province into two new administrative units: Can Tho city and Hau Giang 
Province. In 2008 a decision was made to merge Ha Tay province into the city of Hanoi. 
After taking all of these into calculations, finally, we have a pooled cross sectional data of 
sixty province and municipalities which covers one decade from 2002-2012.  
The summary statistics of province-level variables are presented in Table 28. As 
observed, the ratio of the younger cohorts with higher education increased rapidly by 
almost three-fold, from merely 3.4 percent in 2002 to 10.1 percent in 2012. The share of 
university and junior college trained female workforce started at a lower level than males 
in the first half of the period but surpassed the latter in the second half. The share of the 
population between the ages of 16 and 24 was on an increase until 2006 and started to 
decline from 2008.  
The summary statistics for individual characteristics of middle age workers are 
shown in Table 29. Almost half of the young workers are females. The share of those 
unemployed and out of labor force among older cohorts in Vietnam is rather low, 
fluctuating between 6-7 percent throughout the period. The number of schooling years 
constantly increases from 7 years in 2002 to 7.9 years in 2012 on average.  
 Table 31 presents the summary statistics for individual characteristics of less 
educated workers. Females still account for about half of workers with less than high 
school completion. The employment rate is comparatively high, varying between 92-93 
percent throughout the entire period. There is an increasing trend for years of schooling 
even among those less educated from an average of 6.8 years in 2002 to 8.3 years in 2012. 
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Table 14 Variables for Linear Probability Model, Employment Probability of 
Middle Aged Workers 
Variables Description 
Dependent Variable Binary variable, equals 1 if has a job, 0 otherwise 
Independent Variables 
 
% of young HE graduates 
in the labor force 
Young higher education graduates / Young labor force 
Female Dummy variable =1 if female 
Minority Dummy variable = 1 if ethnicity ≠ Kinh & Hoa 
Years of schooling Dummy variable =1 if married 
Age Age in years 
Age squared Square of age 
Married Dummy variable =1 if married 
Household agricultural land 
ownership 
Dummy variable = 1 if the household uses or manages agricultural land 
Urbanization rate Total urban population/ Total population by province 
Population ages 15-24 Population ages 15-24/Total population 
Population ages 65+ Population ages 65+/Total population 
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CHAPTER 5: RESULTS  
 
 
5.1. Educational Attainment of the Young Labor Force 
5.1.1. Changes in the Characteristics of Workers  
 
Since the main objective of this study is to investigate the effects of higher education 
expansion policy on the labor market outcomes, it does not examine the effect of the 
policy on workers with vocational education and training. In Vietnam, college education 
has a strong connection with vocational training; therefore workers with college 
education are excluded from the data. The sample does not either include individuals who 
took vocational training programs which last more than one year. 
In Figure 21, the education levels of workers are divided into three categories: 
university, upper secondary and below upper secondary. “University” means individuals 
who have completed 4 years university education while “upper secondary” represents for 
those who have completed 3 years upper secondary (high school). There are several 
trends moving in different ways among individuals’ educational attainment levels during 
the period of 2002-2014. In 2000, more than eighty percent of the workforce has not 
graduated from high school. However, by 2014, this gradually declines to 74 percent. The 
proportion of workers with a high school diploma does not change dramatically during 
the period. It gradually increases from 15 to 18 percent throughout the period. Meanwhile, 
the ratio of university-trained workers in the labor force steadily grows from 3 percent to 
8 percent. 
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Figure 21 Educational Attainment of the Labor Force, Ages 24-55 
 
Source: Calculated by the author based on the data of VHLSS 2002-2014. The sample includes individuals 
aged 24-55 and non-students. 
 
Figure 22 plots a comparatively equalitarian picture regarding educational 
attainment of the young labor force between males and females in Vietnam but noticeable 
gender gaps still exist. The ratio of female workers without a high school diploma is still 3 
to 4 percent higher than that of male workers. Meanwhile, the ratio of female high school 
graduates is lower than that of males for the whole period, fluctuating between 2 to 4 
percent lower. The gap becomes larger at the end of the period, increasing from 2 percent 
in 2002 and 2004 to 4 percent in 2012. It can be noticed that female workers are 
somewhat less likely to attain university education than their counterparts in the early half 
of the period. However, this trend seems weaker over time. As a result, females are 
visibly catching up and parity has almost been achieved by the end of the period at the 
university level but a larger gap still exists at the high school level. 
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Figure 22 Educational Attainment of Young Labor Force by Gender 
 
Source: Calculated by the author based on the data of VHLSS 2002-2014. The sample includes individuals 
aged 24-55 and non-students. 
 
5.1.2. Multinomial Probit Estimation Results 
Before running the multinomial logistic regression model, we check the independence of 
irrelevant alternatives assumption (IIA). On examining the outputs from Hausman tests, 
we find that the results of the tests are mixed among different rounds. Therefore, the study 
utilizes the multinomial probit model that is theoretically appealing for being free from 
the IIA property of the multinomial logit model. The marginal effects of the multinomial 
probit regressions in Table 15 estimate the probability of achieving different education 
levels among different cohorts of workers aged 24-55 from the data of the seven rounds of 
VHLSSes throughout the period of 2002-2014. Individual weights are utilized in each 
round of the survey. From the start, the variable of interest in the analysis is the university 
expansion policy represented by the newly graduates to population ratio within each 
province in the previous year. In addition, variables for different age cohorts in the sample 
are also important because their marginal effects can reveal changes in unobserved 
92 
  
heterogeneity among generations. 
In 2002, the expected numbers of university graduates to population ratio within 
each province in the previous year is positively significant at the high school and 
university levels. Individuals who are in the cohorts 28-43 are more likely to complete 
high school than the individuals who are in the cohorts 52-55, varying between 1.9 and 
3.6 percent points. The cohorts 32-35 and 36-39 have a lower possibility to obtain 
university education by 1.98 and 1.76 percent points, respectively. The coefficients on 
younger cohorts at the university level are not significant at all, which indicates that the 
effect of university expansion at this early stage is rather weak.  
The positive and statistically significant coefficients on female at the lower 
secondary and below in 2002 suggest that females are 5.5 percent points more likely to 
leave school before completing their upper secondary education than their counterpart 
males. The coefficient on female is also significantly negative at the high school level and 
university level, indicating lower probability for females to get a high school diploma or a 
university degree. Individuals with a university degree are less likely to work in the state 
and foreign sectors than in the private one.  
The ratio of university graduates to population within each province is also 
statistically significant and positive in 2004. The coefficients at the high school level for 
all age groups turns to significantly positive except the cohorts 42-47. The coefficients on 
females are statistically significant and negative at the university level, which suggests 
that being a female might have decreased the chance to attain university education by 
1.42 percent points lower than their counterparts. The result is consistent with that in 
2002 with a lower possibility for female workers to hold a university degree. University 
and high school graduates are more likely to work in the state and foreign sectors than in 
the private one. 
The variable stands for the degree of university expansion in each province is 
also positive and statistically significant at the high school and university levels in 2006. 
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The marginal effect of multinomial probit estimations shows that cohorts of individuals 
aged 24-27 are 1.96 percent points more likely to achieve a university degree. The 
coefficient on females is still negative but not significant. Workers below high school 
completion are 32 percent points less likely to be employed in the state sector than in the 
private sector. Workers employed in the state sector are 22.5 percent points more likely to 
have completed high school and 9.4 percent points more likely to graduate from 
university than in the foreign sector.  
The ratio of university graduates to population within each province is also 
statistically significant and positive in 2008. The coefficients on females are statistically 
significant and negative at the university level. However its absolute value becomes much 
smaller, which suggests a weaker effect. Similar to previous results, university and high 
school graduates are more likely to work in the state and foreign sectors than in the 
private one. 
The coefficient on young cohorts at the university level in 2010 is also 
statistically significant and positive, suggesting that they do experience the impact of 
university expansion. The possibility of getting a high school diploma for individuals in 
the cohorts aged 24-27, 28-31 and 32-35 dramatically improved in 2010 to 2.58, 3.24 and 
2.55 percent points, respectively. Being in cohorts aged 24-29 also increase the possibility 
to complete high school by 14.7 percent points. The coefficients on females are positive 
and statistically significant at the below high school level but negatively significant at the 
high school and university levels, indicating that females still have fewer chances to 
advance to the upper secondary level. However, the value is rather small, implying a 
merely weak trend. Laborers with a high school diploma or with a university degree have 
a higher likelihood to work in the state sector than in the foreign sector by 16.3 and 7.9 
percent points, respectively. Workers below high school completion are 37.7 and 17.6 
percent points less likely to be employed in the state sector than in the private sector. 
Similar to previous years, university graduated workers are more likely to be attracted to 
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the state and foreign sectors than the private one by 13.6 and 6.01 percent points, 
respectively.  
In 2012, the marginal effects on all age cohorts under 49 at the university level 
are statistically significant and positive; indicating the expansion in university education 
has been similar to our expectations. However, being females still negatively affects the 
probability of obtaining a high school diploma by 0.1 percent points. There is a similar 
trend in the educational attainment of workers between the state and foreign sectors. Both 
tend to more and more attract workers with at least a high school diploma.  
In 2014 round, younger cohorts aged 24-31 have less likelihood to drop out 
before high school completion than the basic cohort aged 52-55, fluctuating between 
19.9-13.1 percent points. They are also 5.8-8.8 percent points more likely to graduate 
from university. Being a female decreases the likelihood to have a high school diploma by 
4.9 percent points but it seems not to have an effect on the chance to have a university 
degree. Similar to the results in 2012, workers employed in the state sector are 21 percent 
points more likely to have completed high school and 20.1 percent points more likely to 
graduate from university than in the private sector. Workers in the foreign sector are 10 
and 4 percent points more likely to be high school and university graduates, respectively.  
It is noticeable that the numbers of expected university graduates to population 
ratios within each province in the previous year are statistically significant for the whole 
period from 2002 to 2014, indicating a strong effect of university expansion on the 
population’s educational attainment. The chance to graduate from university is 
significantly enhanced for all younger cohorts compared with the base cohorts of 52-55 
over time, especially from 2008 onwards. Along with the process of university expansion, 
it can be seen that there is a continuous increase in the age cohorts of university graduates 
over time. The coefficients on young cohorts 24-29 at the university level are not 
statistically significant in 2002 and 2004. Then in 2006, individuals with a university 
degree concentrate in the cohorts of 24-27. Gradually, all individuals aged from 24 to 35 
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in 2010, 2012 and 2014 are more likely to attend university than the basic cohorts.  
From the results of the multinomial probit regressions, it can be said that while 
the gender gap at the university level in Vietnam is relatively small, especially toward the 
end of the period, females still suffer higher probability of dropping out before high 
school completion and this trend seems consistent over time. Females’ lower probability 
to complete high school directly affects their opportunity to go to university. Thus, gender 
is still a negative factor in explaining educational achievement of the female labor force 
throughout the period.  
There is also a shift in workers’ levels of educational attainment between the 
state and the private sectors. The state sector tends to increasingly attract workers with 
university education while workers without high school completion are more likely to be 
employed by the private sector.  
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Table 15 Marginal Effects (Multinomial Probit Estimation) 
 
2002 
Below HS High School University 
Expected univ graduates to 
population ratio within each 
province in 2001 
-0.0404*** 0.0269*** 0.0135*** 
(0.002) (0.002) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 0.0104 -0.015 0.00457 
 (0.011) (0.011) (0.005) 
Cohorts 28-31 -0.0196* 0.0244** -0.00488 
 (0.011) (0.011) (0.005) 
Cohorts 32-35 -0.0164 0.0361*** -0.0198*** 
 (0.011) (0.010) (0.005) 
Cohorts 36-39 -0.0138 0.0314*** -0.0176*** 
 (0.011) (0.010) (0.005) 
Cohorts 40-43 -0.0134 0.0188* -0.00545 
 (0.011) (0.011) (0.005) 
Cohorts 44-47 0.00386 0.00225 -0.00611 
 (0.011) (0.011) (0.005) 
Cohorts 48-51 0.00441 0.00105 -0.00546 
 (0.012) (0.011) (0.005) 
Female 0.0551*** -0.0366*** -0.0185*** 
 
(0.005) (0.005) (0.002) 
Working Sectors (Base: Private) 
  State 0.0242 0.0168 -0.0410*** 
 (0.017) (0.015) (0.012) 
Foreign 0.447*** 0.0708 -0.518*** 
 (0.097) (0.093) (0.018) 
Regions (Base: Central highlands) 
  Northeast -0.0639*** 0.0555*** 0.00845* 
 (0.011) (0.011) (0.005) 
Northwest -0.0238 0.0300** -0.00623 
 (0.015) (0.015) (0.008) 
Northcentral -0.0946*** 0.0853*** 0.00928* 
 (0.012) (0.011) (0.005) 
Southcentral -0.0612*** 0.0496*** 0.0116** 
 (0.012) (0.012) (0.005) 
Southeast -0.0963*** 0.0713*** 0.0250*** 
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 (0.012) (0.011) (0.005) 
Mekongriver 0.0222** -0.0262** 0.00407 
 (0.011) (0.011) (0.005) 
Redriver -0.107*** 0.0959*** 0.0110** 
 
(0.011) (0.010) (0.005) 
Observations 52,066 52,066 52,066 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 15 Marginal Effects (Multinomial Probit Estimation), Cont. 
 
2004 
Below HS High School University 
Expected univ graduates to 
population ratio within each 
province in 2003 
-0.0180*** 0.00972*** 0.00831*** 
(0.002) (0.002) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 -0.0463*** 0.0397*** 0.00669 
 (0.015) (0.015) (0.006) 
Cohorts 28-31 -0.00422 0.00737 -0.00315 
 (0.015) (0.015) (0.007) 
Cohorts 32-35 -0.0346** 0.0465*** -0.0119 
 (0.014) (0.014) (0.007) 
Cohorts 36-39 -0.0178 0.0336** -0.0157** 
 (0.014) (0.014) (0.007) 
Cohorts 40-43 -0.00803 0.0287** -0.0207*** 
 (0.014) (0.014) (0.007) 
Cohorts 44-47 0.0161 -0.00543 -0.0107 
 (0.014) (0.014) (0.007) 
Cohorts 48-51 -0.0022 0.0178 -0.0156** 
 (0.015) (0.015) (0.007) 
Female 0.0300*** -0.0156*** -0.0144*** 
 
(0.006) (0.006) (0.003) 
Working Sectors (Base: Private) 
  State -0.293*** 0.204*** 0.0884*** 
 (0.007) (0.007) (0.004) 
Foreign -0.197*** 0.134*** 0.0628*** 
 (0.025) (0.025) (0.008) 
Regions (Base: Central highlands) 
  Northeast -0.0464*** 0.0439*** 0.00258 
 (0.014) (0.014) (0.008) 
Northwest 0.0566*** -0.0313 -0.0253** 
 (0.020) (0.020) (0.012) 
Northcentral -0.0677*** 0.0687*** -0.00107 
 (0.015) (0.015) (0.008) 
Southcentral -0.0376** 0.0278* 0.00973 
 (0.015) (0.015) (0.008) 
Southeast -0.0655*** 0.0465*** 0.0190** 
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 (0.015) (0.015) (0.008) 
Mekongriver 0.0321** -0.0409*** 0.00882 
 (0.014) (0.014) (0.008) 
Redriver -0.0642*** 0.0651*** -0.000922 
 
(0.014) (0.013) (0.008) 
Observations 16,267 16,267 16,267 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 15 Marginal Effects (Multinomial Probit Estimation), Cont. 
  
2006 
Below HS High School University 
Expected univ graduates to 
population ratio within each 
province in 2005 
-0.0213*** 0.0139*** 0.00738*** 
(0.002) (0.002) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 -0.122*** 0.102*** 0.0196*** 
 (0.014) (0.014) (0.007) 
Cohorts 28-31 -0.0224 0.0121 0.0102 
 (0.016) (0.016) (0.007) 
Cohorts 32-35 -0.0286* 0.0234 0.00524 
 (0.015) (0.015) (0.007) 
Cohorts 36-39 -0.0526*** 0.0637*** -0.0111 
 (0.015) (0.014) (0.007) 
Cohorts 40-43 -0.0208 0.0319** -0.0111 
 (0.015) (0.014) (0.007) 
Cohorts 44-47 -0.00315 0.00625 -0.0031 
 (0.015) (0.014) (0.007) 
Cohorts 48-51 -0.0043 0.0111 -0.00682 
 (0.015) (0.015) (0.008) 
Female 0.0241*** -0.0198*** -0.00432 
 
(0.006) (0.006) (0.003) 
Working Sectors (Base: Private) 
  State -0.320*** 0.225*** 0.0943*** 
 (0.007) (0.008) (0.004) 
Foreign -0.159*** 0.111*** 0.0481*** 
 (0.024) (0.024) (0.008) 
Regions (Base: Central highlands) 
  Northeast -0.0579*** 0.0669*** -0.00894 
 (0.015) (0.015) (0.008) 
Northwest 0.0163 0.00247 -0.0187 
 (0.020) (0.020) (0.012) 
Northcentral -0.0597*** 0.0706*** -0.0109 
 (0.015) (0.015) (0.008) 
Southcentral -0.0433*** 0.0341** 0.0092 
 (0.016) (0.016) (0.008) 
Southeast -0.0623*** 0.0523*** 0.01 
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 (0.015) (0.015) (0.007) 
Mekong river 0.013 -0.016 0.00298 
 (0.015) (0.015) (0.007) 
Red river -0.0847*** 0.0880*** -0.00334 
 
(0.014) (0.014) (0.007) 
Observations 16,044 16,044 16,044 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 15 Marginal Effects (Multinomial Probit Estimation), Cont. 
  
2008 
Below HS High School University 
Expected university graduates to 
population ratio within each 
province in 2007 
-0.0244*** 0.0122*** 0.0122*** 
(0.002) (0.002) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 -0.107*** 0.103*** 0.00403 
 (0.014) (0.014) (0.007) 
Cohorts 28-31 -0.0177 0.00569 0.0121* 
 (0.015) (0.015) (0.007) 
Cohorts 32-35 0.0386*** -0.0371** -0.0015 
 (0.015) (0.015) (0.007) 
Cohorts 36-39 0.00496 0.0116 -0.0166** 
 (0.014) (0.014) (0.008) 
Cohorts 40-43 0.00305 0.0168 -0.0199*** 
 (0.014) (0.014) (0.007) 
Cohorts 44-47 0.0152 0.0117 -0.0270*** 
 (0.014) (0.014) (0.008) 
Cohorts 48-51 0.0193 -0.00326 -0.0161** 
 (0.014) (0.015) (0.007) 
Female 0.0359*** -0.0291*** -0.00673* 
 
(0.007) (0.007) (0.004) 
Working Sectors (Base: Private) 
  State -0.331*** 0.217*** 0.114*** 
 (0.008) (0.008) (0.004) 
Foreign -0.199*** 0.131*** 0.0682*** 
 (0.021) (0.021) (0.008) 
Regions (Base: Central highlands) 
  Northeast -0.0608*** 0.0553*** 0.00551 
 (0.015) (0.016) (0.008) 
Northwest -0.00496 0.0209 -0.0159 
 (0.020) (0.021) (0.013) 
Northcentral -0.0956*** 0.0941*** 0.00144 
 (0.016) (0.016) (0.009) 
Southcentral -0.0475*** 0.0387** 0.00877 
 (0.016) (0.016) (0.009) 
Southeast -0.0783*** 0.0603*** 0.0180** 
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 (0.016) (0.016) (0.008) 
Mekong river -0.0019 -0.0109 0.0128 
 (0.015) (0.015) (0.008) 
Red river -0.108*** 0.116*** -0.00836 
 
(0.014) (0.015) (0.008) 
Observations 16,055 16,055 16,055 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 15 Marginal Effects (Multinomial Probit Estimation), Cont. 
 
2010 
Below HS High School University 
Expected university graduates to 
population ratio within each 
province in 2009 
-0.0270*** 0.0133*** 0.0136*** 
(0.002) (0.002) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 -0.173*** 0.147*** 0.0258*** 
 (0.014) (0.014) (0.008) 
Cohorts 28-31 -0.109*** 0.0769*** 0.0324*** 
 (0.015) (0.014) (0.008) 
Cohorts 32-35 -0.0229 -0.00251 0.0255*** 
 (0.015) (0.015) (0.008) 
Cohorts 36-39 -0.0381*** 0.0380*** 0.0000832 
 (0.015) (0.014) (0.008) 
Cohorts 40-43 -0.0393*** 0.0550*** -0.0157* 
 (0.015) (0.015) (0.009) 
Cohorts 44-47 -0.0323** 0.0483*** -0.0160* 
 (0.015) (0.015) (0.009) 
Cohorts 48-51 -0.0283* 0.0431*** -0.0148 
 (0.016) (0.015) (0.009) 
Female 0.0399*** -0.0318*** -0.00801** 
 
(0.007) (0.007) (0.004) 
Working Sectors (Base: Private) 
  State -0.377*** 0.241*** 0.136*** 
 (0.009) (0.009) (0.004) 
Foreign -0.176*** 0.117*** 0.0589*** 
 (0.019) (0.020) (0.009) 
Regions (Base: Central highlands) 
  Northeast -0.000647 0.0113 -0.0107 
 (0.015) (0.015) (0.009) 
Northwest 0.0834*** -0.0750*** -0.00839 
 (0.019) (0.020) (0.011) 
Northcentral -0.0618*** 0.0671*** -0.00531 
 (0.016) (0.016) (0.009) 
Southcentral -0.00198 -0.0117 0.0136 
 (0.016) (0.016) (0.009) 
Southeast -0.000427 -0.0114 0.0119 
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 (0.015) (0.015) (0.009) 
Mekong river 0.0474*** -0.0551*** 0.00774 
 (0.014) (0.015) (0.008) 
Red river -0.0720*** 0.0603*** 0.0118 
 
(0.014) (0.014) (0.008) 
Observations 15,962 15,962 15,962 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 15 Marginal Effects (Multinomial Probit Estimation), Cont. 
  
2012 
Below HS High School University 
Expected university graduates to 
population ratio within each 
province in 2011 
-0.0208*** 0.00844*** 0.0123*** 
(0.002) (0.002) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 -0.180*** 0.138*** 0.0429*** 
 (0.014) (0.014) (0.009) 
Cohorts 28-31 -0.134*** 0.0868*** 0.0468*** 
 (0.014) (0.014) (0.009) 
Cohorts 32-35 -0.0349** -0.00406 0.0389*** 
 (0.015) (0.015) (0.009) 
Cohorts 36-39 -0.00337 -0.0169 0.0203** 
 (0.015) (0.015) (0.010) 
Cohorts 40-43 -0.0384** 0.0436*** -0.00524 
 (0.015) (0.015) (0.010) 
Cohorts 44-47 -0.0335** 0.0310** 0.00252 
 (0.015) (0.015) (0.010) 
Cohorts 48-51 -0.0173 0.0253* -0.00801 
 (0.015) (0.015) (0.010) 
Female 0.0343*** -0.0246*** -0.00976** 
 
(0.007) (0.007) (0.004) 
Working Sectors (Base: Private) 
  State -0.418*** 0.255*** 0.163*** 
 (0.010) (0.010) (0.005) 
Foreign -0.129*** 0.0924*** 0.0367*** 
 (0.019) (0.019) (0.010) 
Regions (Base: Central highlands) 
  Northeast -0.0161 0.0348** -0.0187* 
 (0.015) (0.015) (0.010) 
Northwest 0.0835*** -0.0454** -0.0380*** 
 (0.021) (0.021) (0.013) 
Northcentral -0.0791*** 0.0735*** 0.00557 
 (0.017) (0.017) (0.010) 
Southcentral -0.00591 -0.0015 0.00741 
 (0.017) (0.017) (0.010) 
Southeast -0.0155 0.000112 0.0154 
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 (0.016) (0.016) (0.009) 
Mekong river 0.0579*** -0.0651*** 0.00725 
 (0.015) (0.015) (0.009) 
Red river -0.0962*** 0.0929*** 0.00326 
 
(0.015) (0.014) (0.009) 
Observations 15,877 15,877 15,877 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 15 Marginal Effects (Multinomial Probit Estimation), Cont. 
 
2014 
Below HS High School University 
Newly university graduates to 
population ratio within each 
province in 2013 
-0.0183*** 0.00814*** 0.0101*** 
(0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
   Cohorts 24-27 -0.199*** 0.111*** 0.0878*** 
 (0.015) (0.015) (0.011) 
Cohorts 28-31 -0.131*** 0.0730*** 0.0579*** 
 (0.015) (0.015) (0.011) 
Cohorts 32-35 -0.0652*** 0.00732 0.0579*** 
 (0.016) (0.015) (0.011) 
Cohorts 36-39 0.0293* -0.0682*** 0.0389*** 
 (0.016) (0.016) (0.011) 
Cohorts 40-43 -0.00132 -0.00479 0.00611 
 (0.015) (0.015) (0.012) 
Cohorts 44-47 -0.000701 0.00723 -0.00653 
 (0.016) (0.015) (0.013) 
Cohorts 48-51 0.0107 0.00487 -0.0155 
 (0.016) (0.015) (0.012) 
Female 0.0455*** -0.0488*** 0.00321 
 
(0.008) (0.007) (0.005) 
Working Sectors (Base: Private) 
  State -0.418*** 0.209*** 0.209*** 
 (0.012) (0.011) (0.005) 
Foreign -0.138*** 0.0992*** 0.0392*** 
 (0.019) (0.019) (0.011) 
Regions (Base: Central highlands) 
  Northeast -0.0221 0.0261 -0.00393 
 (0.017) (0.017) (0.012) 
Northwest 0.0623*** -0.0347 -0.0276* 
 (0.021) (0.022) (0.014) 
Northcentral -0.107*** 0.0786*** 0.0288** 
 (0.017) (0.017) (0.012) 
Southcentral -0.0361** 0.0124 0.0237** 
 (0.018) (0.018) (0.012) 
Southeast -0.0521*** 0.0255 0.0266** 
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 (0.017) (0.017) (0.012) 
Mekong river 0.0403** -0.0476*** 0.00731 
 (0.016) (0.017) (0.011) 
Red river -0.123*** 0.0968*** 0.0265** 
 
(0.016) (0.016) (0.012) 
Observations 15,705 15,705 15,705 
Notes: The sample includes young labor force ages 24-55, and non-students. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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5.2. Private Rate of Returns to Education 
5.2.1. Changes in Waged Work Participation, Wages and University Map 
 
Figure 23 presents the distribution of the employment of the labor force in Vietnam. 
Unemployment seems not to be a serious problem in Vietnam with the ratio of joblessness 
around 5 to 6 percent throughout the entire period of 2002-2014. However, it has been 
reported that underemployment is a larger concern in the country. Unfortunately, the rate 
of underemployment is unclear from these data. Although the rate of wage employment 
grows gradually from 37 to 48 percent throughout the period, the rate of self-employment 
among laborers is still as high as 47 percent in 2014. This fact needs to be considered in 
our later calculations on the rates of return to education. 
 
Figure 23 Distribution of the Young Labor Force in Vietnam 
 
Source: Calculated by the author based on the data of VHLSS 2002-2014. The sample includes individuals 
aged 24-55 and non-students. 
 
 Figure 24 plots the probability of being waged or salaried workers by levels of 
education and genders. Higher levels of education visibly associate with higher chance of 
wage employment. University graduates are most likely to engage in waged works. 
Females are more likely to be self-employed at all education levels which suggests that 
111 
  
their jobs suffer more than men in terms of vulnerability and are more likely to lack 
elements associated with decent employment such as social security. However, the gender 
gap seems to be narrower at the university level.  
Figure 24 Estimated Probability of Wage Employment by Gender 
 
Source: Calculated by the author based on the data of VHLSS 2002-2014. The sample includes workers 
aged 24-55, having a job and non-students. 
 
Log of hourly wage by the highest level of education and by genders of the labor 
force throughout the period of 2002-2014 in Vietnam is shown in Figure 25. It can be seen 
that there is a clear pattern of increasing wages by education levels for both two genders. 
The values of bachelor degrees are much higher than high school diplomas. Payoffs for 
women are lower than those for men at all education levels and this trend is 
comparatively consistent throughout the period 2002-2014. 
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Figure 25 Hourly Wages by Highest Level of Education and Gender  
 
Source: Calculated by the author based on the data of VHLSS 2002-2014. The sample includes workers 
aged 24-50, wage employed and non-students. Hourly wages are calculated based on VND of 2005. 
 
Historically, there are provinces and cities with greater and lesser access to 
higher education. As it can be observed in the university maps, it is recognizable that 
newly established institutions are highly concentrated in Hanoi and Hochiminh City. In 
1993, there were 70 universities in the country, of which 32 institutions are located in 
these two most densely populated cities. Twenty years later, although the number of 
universities has increased by almost three times to 202 institutions, there have been no 
major changes in the university allocation map of the country. Hanoi and Hochiminh City 
are still the places that own the highest university concentration with 66 and 42 
institutions, respectively. Except Thai Nguyen, Thua Thien Hue and Danang, each of the 
rest provinces has only one to five institutions.  
Improvement in terms of access has enabled a larger number of students to enter 
universities. High school graduates from less advantaged background can have more 
opportunities to obtain higher education than before. However, as it can be observed from 
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the maps in Figures 26 & 27, the expansion did not happen all over the country. It mainly 
happens only in several highly densely populated cities. Thus it is also interesting to see 
how the expansion has affected the rate of returns to university education in these cities, 
specifically in Hanoi and Hochiminh City. Since the living standards between Hanoi and 
Hochiminh City and their satellite provinces, namely, Hai Duong, Hung Yen and Bac 
Ninh and Binh Duong provinces are not much different, these four provinces are added to 
the sample.  
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Figure 26 Vietnam University Map, as of 1993 
 
Source: Created by Author based on MOET Statistics  
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Figure 27 Vietnam University Map, as of 2012 
 
Source: Created by Author based on MOET Statistics. 
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Improvement in higher education access has led to an increase in the supply of 
university graduates in the labor market of these two cities, though the policy did not 
produce an immediate effect in Hochiminh City as it was in Hanoi. In other way to speak, 
although the number of HEIs in Hochiminh City also gradually increased during the 
period, it was at a slower pace compared with Hanoi. 
Figure 28 Number of Universities in Hanoi and Hochiminh City, 1986-2012 
 
 Source: Created by the author based on MOET (various years) 
As it can be seen from the graph, there is a policy lag between the two cities. 
Hanoi was exposed to the expansion policy earlier than Hochiminh City. The expansion 
of the university network in Hochiminh City probably has a later starting point compared 
with Hanoi.  
 
 
5.2.2. OLS Estimates by Levels of Education 
Most studies of education and wage determination are embedded in the framework of 
Mincerian earnings equation (Mincer 1974). According to this, the log of individual 
wages in a given time can be decomposed into additive function of an education term and 
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experience term. OLS estimates by levels of education in Table 16 relax the assumption 
of linearity of education in the original Mincer earnings equation. Moreover, most 
importantly, it reveals the key parameters of interest in this study, which are the changes 
in the rates of return to university education in Vietnam over time after the introduction of 
the higher education expansion policy. Because there may be unobserved heterogeneity 
among generations, birth cohort dummies are included to control for birth cohort fixed 
effects. Individuals’ probability weight is utilized in each round of the data. 
Overall, the coefficients on university education are positive and significantly 
higher than those on high school completion. The return to four-year university education 
increases quickly throughout the period, especially between 2006 and 2010. It increases 
from 35.8 percent in 2002 to about 60.8 percent in 2010 before declining to 51.5 and 44.2 
percent in 2012 and 2014, respectively.  
The coefficients on gender become highly significant and negative from 2006 
until 2014, which means that females’ total labor market returns are remarkably lower 
than their counterparts and there is a possibility of gender discrimination in the labor 
market. This trend gets stronger throughout the second half of the period.  
It can be seen from the estimates of separate female and male samples that the 
returns to university education for females are slightly higher than for males in the first 
half of the period. The returns are almost the same for both two genders in 2014. The 
female return to university education increases from 36.6 percent in 2002 to the highest 
level at 66.7 percent in 2010 and then declines to 44.3 percent in 2014. For males, the 
return to university education rises from 36 percent in 2002 to the highest level at 56.7 
percent in 2010, then falls to 44.3 percent in 2014. In terms of working sectors of the 
overall sample, workers in foreign sector have the highest return and this trend is 
consistent over time.  
The above returns estimated by the OLS earnings equations give us an 
understanding of the general trend of the returns to a university degree in Vietnam over 
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one recent decade. The results show that the returns increase in the first half of the 
period before declining in the second half. The declining trend of the returns to 
university education toward the end of the period has some implications. First, the supply 
university graduate is likely to increase faster than the growing demand for highly 
qualified workers in the labor market. Secondly, one of the important functions of 
university education is signaling and a university degree is considered as a signal of 
ability. Thus when the number of university holders increase quickly, the labor market 
would reward them with a lower payoff as the university trained labor force is no longer 
scare. Finally, the expansion of university could lead to a mix of low-quality and 
high-quality universities as well as academic programs. Lower average quality of 
university graduates would results in lower rate of returns to university attainment. 
The OLS estimates show that a similar trend of the rate of returns to university 
education is found in Hanoi, Hochiminh city and their nearby provinces. The rate of 
returns increases from 33.9 percent in 2002 to the highest level at 68.9 percent in 2008 
then declines to 51.6 percent in 2014. However, the average returns in these cities and 
provinces stay at a higher level than the average level of the country. It is likely that 
workers in Hanoi, HCM city and its nearby provinces have a higher productivity in 
average than workers in other parts of the country. In addition, both cities play an 
important driving impetus of economy of Vietnam; therefore it can be expected that the 
growing demand for highly qualified workers in the labor market of Hanoi and 
Hochiminh city is likely to increase faster than the supply of university graduates. 
However, as mentioned in Chapter 3, in the above OLS earnings equations, the 
results may be biased due to endogeneity of the education variable. If university 
education attainment is positively correlated with unobserved variables or omitted 
ability factors, the result of OLS will tend to be bias. Individuals with higher ability will 
be more likely to advance to university level, and eventually, earn higher wages when 
they enter the labor market. To deal with endogeneity issue of the education variable in 
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the Micerian equation, in the following part, the study tries to utilize an instrument for 
the university education variable in the earnings equation. 
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Table 16 Private Rate of Return to Education (OLS) for Overall Sample 
  2002 2004 2006 2008 2010 2012 2014 
University attainment 0.358*** 0.366*** 0.503*** 0.569*** 0.608*** 0.515*** 0.442*** 
 
(0.032) (0.033) (0.030) (0.033) (0.032) (0.030) (0.024) 
Age  -0.0185 -0.00036 0.0242 -0.0237 0.0664 0.0921** 0.0959** 
 
(0.061) (0.057) (0.051) (0.061) (0.053) (0.045) (0.038) 
Age squared 0.000162 0.000341 -0.000349 0.000385 
-0.00091
8 
-0.00105
* -0.00102* 
 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
      Cohorts 24-27 -0.343 0.316 -0.41 -0.131 -0.547 -0.0836 0.0261 
 
(0.359) (0.408) (0.393) (0.429) (0.408) (0.343) (0.294) 
Cohorts 28-31 -0.263 0.34 -0.336 0.0224 -0.494 -0.147 -0.0623 
 
(0.324) (0.381) (0.372) (0.394) (0.388) (0.318) (0.277) 
Cohorts 32-35 -0.236 0.332 -0.289 0.0721 -0.494 -0.231 -0.0579 
 
(0.291) (0.354) (0.342) (0.359) (0.358) (0.297) (0.257) 
Cohorts 36-39 -0.152 0.162 -0.252 0.104 -0.361 -0.211 -0.12 
 
(0.262) (0.315) (0.301) (0.317) (0.322) (0.262) (0.234) 
Cohorts 40-43 -0.124 0.172 -0.19 0.145 -0.386 -0.274 -0.134 
 
(0.221) (0.270) (0.252) (0.268) (0.278) (0.218) (0.196) 
Cohorts 44-47 -0.0491 0.204 -0.0848 0.143 -0.372* -0.182 -0.213 
 
(0.168) (0.208) (0.187) (0.213) (0.204) (0.166) (0.149) 
Cohorts 48-51 -0.0591 -0.0476 0.00889 0.127 -0.164 -0.0187 -0.121 
 
(0.109) (0.134) (0.122) (0.136) (0.126) (0.108) (0.093) 
Female -0.00598 -0.0165 -0.099*** -0.12*** -0.11*** -0.14*** -0.119*** 
 
(0.028) (0.031) (0.030) (0.033) (0.030) (0.027) (0.023) 
Married 0.179*** 0.0942** 0.0491 0.0322 0.0359 0.0557 0.102*** 
 
(0.046) (0.043) (0.037) (0.041) (0.040) (0.039) (0.034) 
Working Sectors (Base: Private) 
      
State -1.15*** -0.00807 0.0137 0.124*** -0.0452 -0.08*** -0.0305 
 
(0.103) (0.037) (0.035) (0.040) (0.034) (0.031) (0.025) 
Foreign 0.410** 0.307*** 0.179*** 0.196*** 0.130** 0.115** 0.153*** 
 
(0.171) (0.068) (0.066) (0.059) (0.058) (0.049) (0.046) 
Regions (Base: Central highlands) 
      Northeast 0.0655 -0.212* -0.122 -0.0968 0.0231 0.0382 -0.116* 
 
(0.100) (0.123) (0.089) (0.084) (0.073) (0.072) (0.060) 
Northwest 0.00751 -0.0781 -0.0511 0.115 0.033 0.0383 -0.0271 
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(0.122) (0.155) (0.120) (0.112) (0.086) (0.078) (0.071) 
Northcentral -0.0316 -0.268** -0.256*** -0.124 -0.126* -0.158** -0.187*** 
 
(0.100) (0.121) (0.093) (0.100) (0.076) (0.071) (0.064) 
Southcentral 0.217** -0.133 -0.0335 0.0776 0.000153 0.0176 -0.237*** 
 
(0.098) (0.117) (0.089) (0.081) (0.070) (0.071) (0.059) 
Southeast 0.615*** 0.263** 0.219** 0.363*** 0.333*** 0.251*** 0.0447 
 
(0.097) (0.115) (0.085) (0.080) (0.070) (0.069) (0.058) 
Mekong river 0.370*** 0.00905 0.119 0.115 0.0548 0.0737 -0.192*** 
 
(0.100) (0.117) (0.087) (0.083) (0.072) (0.071) (0.059) 
Red river 0.132 -0.162 -0.052 0.00909 0.0798 0.101 -0.135** 
 
(0.095) (0.113) (0.082) (0.076) (0.064) (0.066) (0.056) 
Constant 1.707 0.953 1.557 1.889 1.18 0.369 0.285 
 
(1.193) (1.077) (0.962) (1.191) (0.959) (0.866) (0.700) 
Observations 6,750 1,612 1,687 1,878 2,132 2,310 2,500 
R-squared 0.178 0.24 0.27 0.323 0.275 0.277 0.271 
Notes: The sample includes individuals aged 24-55, completed high school and above, having a job and a 
positive salary, college graduates excluded.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 17 Private Rate of Return to Education (OLS) for Female Sample 
  2002 2004 2006 2008 2010 2012 2014 
University attainment 0.366*** 0.333*** 0.549*** 0.590*** 0.667*** 0.515*** 0.443*** 
 
(0.056) (0.049) (0.043) (0.048) (0.049) (0.042) (0.037) 
Age  0.00844 0.0285 0.12 -0.142 0.0217 0.0931 0.0679 
 
(0.100) (0.084) (0.074) (0.089) (0.083) (0.065) (0.057) 
Age squared -0.000282 0.000238 -0.00156 0.00204* -0.000167 -0.000761 -0.000441 
 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
      Cohorts 24-27 -0.567 0.683 -0.696 0.0214 -0.189 0.512 0.293 
 
(0.614) (0.595) (0.607) (0.612) (0.659) (0.541) (0.478) 
Cohorts 28-31 -0.559 0.738 -0.638 0.253 -0.134 0.388 0.209 
 
(0.566) (0.555) (0.573) (0.569) (0.639) (0.516) (0.452) 
Cohorts 32-35 -0.499 0.503 -0.773 0.412 -0.254 0.182 0.226 
 
(0.516) (0.517) (0.521) (0.530) (0.596) (0.491) (0.415) 
Cohorts 36-39 -0.522 0.29 -0.737 0.415 -0.0341 0.121 0.123 
 
(0.473) (0.447) (0.452) (0.470) (0.544) (0.427) (0.379) 
Cohorts 40-43 -0.391 0.338 -0.609 0.363 -0.212 0.00231 0.0562 
 
(0.403) (0.385) (0.377) (0.388) (0.466) (0.356) (0.306) 
Cohorts 44-47 -0.309 0.131 -0.545** 0.467 -0.146 0.0441 -0.14 
 
(0.302) (0.284) (0.270) (0.329) (0.341) (0.278) (0.233) 
Cohorts 48-51 -0.159 0.0295 -0.354** 0.189 -0.0251 0.0736 -0.149 
 
(0.194) (0.172) (0.170) (0.199) (0.222) (0.182) (0.142) 
Married 0.327*** 0.114** 0.0829 0.102* 0.0325 0.114** 0.0673 
 
(0.072) (0.058) (0.056) (0.058) (0.060) (0.052) (0.051) 
Working Sectors (Base: Private) 
      
State -1.336*** 0.131** 0.0696 0.286*** 0.0457 -0.0101 -0.0236 
 
(0.219) (0.059) (0.063) (0.072) (0.056) (0.050) (0.038) 
Foreign 0.443* 0.355*** 0.149 0.223** 0.0955 0.052 0.150** 
 
(0.238) (0.110) (0.091) (0.087) (0.081) (0.056) (0.065) 
Regions (Base: Central highlands) 
      Northeast -0.144 -0.178 -0.108 -0.242* 0.0659 0.104 -0.0346 
 
(0.124) (0.148) (0.150) (0.140) (0.116) (0.106) (0.073) 
Northwest -0.0484 -0.0432 -0.149 0.0766 -0.0135 0.173 0.126 
 
(0.151) (0.176) (0.193) (0.178) (0.133) (0.121) (0.082) 
Northcentral -0.195 -0.311* -0.264* -0.241 -0.0906 -0.039 -0.133 
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(0.124) (0.162) (0.153) (0.178) (0.127) (0.110) (0.082) 
Southcentral 0.116 -0.257* -0.151 -0.134 -0.0789 0.0198 -0.213*** 
 
(0.118) (0.154) (0.150) (0.147) (0.118) (0.109) (0.066) 
Southeast 0.494*** 0.171 0.125 0.231 0.276** 0.348*** 0.0811 
 
(0.122) (0.143) (0.142) (0.142) (0.108) (0.113) (0.066) 
Mekong river 0.207 -0.0498 0.0965 0.0319 0.0384 0.147 -0.122* 
 
(0.132) (0.149) (0.145) (0.144) (0.120) (0.109) (0.071) 
Red river -0.0768 -0.299** -0.111 -0.0728 -0.00621 0.136 -0.0959 
 
(0.113) (0.141) (0.139) (0.137) (0.105) (0.102) (0.061) 
Constant 1.641 -0.18 0.0379 3.469** 1.351 -0.73 0.17 
 
(1.901) (1.572) (1.399) (1.681) (1.369) (1.141) (1.025) 
Observations 2,907 631 701 801 894 970 1,092 
R-squared 0.178 0.274 0.317 0.398 0.29 0.336 0.286 
Notes: The sample includes individuals aged 24-55, completed high school and above, having a job and a 
positive salary, college graduates excluded.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 18 Private Rate of Return to Education (OLS) for Male Sample 
  2002 2004 2006 2008 2010 2012 2014 
University attainment 0.360*** 0.411*** 0.483*** 0.554*** 0.567*** 0.525*** 0.443*** 
 (0.038) (0.044) (0.041) (0.045) (0.042) (0.041) (0.032) 
Age  -0.0183 -0.0569 -0.0707 0.0288 0.0968 0.0653 0.105** 
 (0.074) (0.077) (0.070) (0.083) (0.070) (0.062) (0.051) 
Age squared 0.000265 0.000845 0.000842 -0.000297 -0.00139 -0.000877 -0.00127* 
 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
      Cohorts 24-27 -0.185 0.029 -0.338 -0.0905 -0.739 -0.397 -0.137 
 (0.434) (0.533) (0.500) (0.551) (0.515) (0.433) (0.364) 
Cohorts 28-31 -0.0623 0.0644 -0.244 0.0197 -0.688 -0.435 -0.237 
 (0.389) (0.492) (0.468) (0.503) (0.482) (0.390) (0.344) 
Cohorts 32-35 -0.0677 0.22 -0.0397 -0.0168 -0.608 -0.419 -0.264 
 (0.349) (0.455) (0.432) (0.450) (0.442) (0.354) (0.322) 
Cohorts 36-39 0.0872 0.124 0.0235 0.0455 -0.568 -0.341 -0.301 
 (0.310) (0.410) (0.382) (0.398) (0.394) (0.314) (0.291) 
Cohorts 40-43 0.048 0.13 0.0553 0.126 -0.498 -0.372 -0.277 
 (0.260) (0.347) (0.320) (0.342) (0.341) (0.259) (0.250) 
Cohorts 44-47 0.102 0.286 0.174 0.0334 -0.524** -0.285 -0.285 
 (0.200) (0.272) (0.237) (0.261) (0.251) (0.196) (0.191) 
Cohorts 48-51 -0.0144 -0.0255 0.181 0.103 -0.280* -0.0544 -0.137 
 (0.133) (0.175) (0.154) (0.170) (0.152) (0.127) (0.119) 
Married 0.0271 0.113* 0.0289 -0.0137 0.0405 0.0428 0.169*** 
 (0.054) (0.065) (0.050) (0.060) (0.053) (0.057) (0.043) 
Working Sectors (Base: Private)       
State -1.042*** -0.0915* -0.0312 0.039 -0.105** -0.132*** -0.0397 
 (0.101) (0.047) (0.043) (0.048) (0.043) (0.040) (0.035) 
Foreign 0.825*** 0.297*** 0.246*** 0.266*** 0.212** 0.221*** 0.166** 
 (0.060) (0.086) (0.095) (0.082) (0.084) (0.079) (0.065) 
Regions (Base: Central highlands) 
      Northeast 0.171 -0.278* -0.125 -0.0118 0.0115 -0.0231 -0.190** 
 (0.134) (0.162) (0.110) (0.101) (0.092) (0.096) (0.089) 
Northwest 0.0262 -0.131 0.0336 0.142 0.0673 -0.0518 -0.145 
 (0.166) (0.211) (0.156) (0.137) (0.113) (0.100) (0.106) 
Northcentral 0.0358 -0.263* -0.252** -0.0483 -0.13 -0.248*** -0.233** 
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 (0.135) (0.154) (0.117) (0.110) (0.091) (0.089) (0.093) 
Southcentral 0.262** -0.107 0.0337 0.206** 0.0627 0.00848 -0.251*** 
 (0.132) (0.149) (0.110) (0.087) (0.087) (0.091) (0.091) 
Southeast 0.665*** 0.285* 0.304*** 0.445*** 0.383*** 0.175** 0.024 
 (0.130) (0.149) (0.106) (0.088) (0.091) (0.085) (0.088) 
Mekong river 0.462*** -0.00686 0.131 0.160* 0.0744 0.0175 -0.231*** 
 (0.131) (0.153) (0.110) (0.095) (0.087) (0.090) (0.089) 
Red river 0.248* -0.118 -0.0122 0.0467 0.155** 0.0693 -0.165* 
 
(0.129) (0.147) (0.103) (0.082) (0.079) (0.082) (0.086) 
Constant 1.425 2.433* 3.173** 0.988 0.876 1.357 0.424 
 (1.477) (1.472) (1.331) (1.660) (1.312) (1.263) (0.943) 
Observations 3,843 981 986 1,077 1,238 1,340 1,408 
R-squared 0.194 0.26 0.259 0.296 0.283 0.248 0.268 
Notes: The sample includes individuals aged 24-55, completed high school and above, having a job and a 
positive salary, college graduates excluded.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 19 Private Rate of Return to Education (OLS) for Hanoi, Hochiminh city and 
Nearby Provinces 
  2002 2004 2006 2008 2010 2012 2014 
University attainment 0.339*** 0.420*** 0.554*** 0.689*** 0.645*** 0.594*** 0.516*** 
 
(0.060) (0.058) (0.054) (0.061) (0.058) (0.053) (0.043) 
Age  0.0782 0.13 0.00774 0.0202 0.0888 0.121 0.163** 
 (0.113) (0.104) (0.103) (0.103) (0.099) (0.084) (0.066) 
Age squared -0.00132 -0.00106 0.000449 -0.0000952 -0.00107 -0.00185 -0.00187** 
 (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55)        
Cohorts 24-27 -0.885 0.909 0.832 0.166 -0.203 -1.01 0.0824 
 (0.741) (0.879) (0.804) (0.874) (0.769) (0.710) (0.529) 
Cohorts 28-31 -0.749 0.695 0.875 0.256 -0.205 -1.003 -0.0608 
 (0.671) (0.856) (0.769) (0.846) (0.728) (0.670) (0.505) 
Cohorts 32-35 -0.701 0.589 0.755 0.261 -0.286 -1.033 -0.0597 
 (0.587) (0.807) (0.724) (0.795) (0.666) (0.633) (0.467) 
Cohorts 36-39 -0.663 0.293 0.694 0.369 -0.163 -0.952* -0.192 
 (0.524) (0.723) (0.630) (0.733) (0.611) (0.552) (0.427) 
Cohorts 40-43 -0.565 0.245 0.485 0.259 -0.274 -0.896* -0.238 
 (0.420) (0.616) (0.545) (0.614) (0.522) (0.460) (0.364) 
Cohorts 44-47 -0.487 0.193 0.462 0.33 -0.396 -0.591* -0.361 
 (0.309) (0.484) (0.376) (0.496) (0.398) (0.358) (0.269) 
Cohorts 48-51 -0.299 -0.0631 0.165 0.284 -0.132 -0.238 -0.122 
 (0.200) (0.315) (0.240) (0.331) (0.250) (0.228) (0.171) 
Female -0.0192 -0.0704 -0.124** -0.130** -0.175*** -0.173*** -0.100** 
 (0.058) (0.056) (0.055) (0.063) (0.059) (0.051) (0.040) 
Married 0.11 -0.095 -0.0957 -0.0758 0.0141 0.0611 0.00969 
 
(0.074) (0.066) (0.065) (0.071) (0.075) (0.070) (0.058) 
Working Sectors (Base: Private) 
       State -1.877*** -0.0807 -0.0485 0.0141 -0.126* -0.0847 -0.115*** 
 (0.187) (0.062) (0.063) (0.072) (0.065) (0.059) (0.044) 
Foreign 0.196** 0.375*** 0.161 0.209** 0.243*** 0.259*** 0.221*** 
 (0.086) (0.095) (0.109) (0.092) (0.081) (0.080) (0.079) 
Constant 1.227 -1.789 0.471 1.084 0.662 1.275 -0.905 
 (2.255) (1.714) (1.785) (1.782) (1.763) (1.552) (1.166) 
Observations 1,538 420 417 505 556 591 675 
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R-squared 0.117 0.206 0.276 0.31 0.266 0.288 0.292 
Notes: The sample includes individuals aged 24-55, completed high school and above, having a job and a 
positive salary in Hanoi, Hochiminh city and Hai Duong, Hung Yen, Bac Ninh and Dong Nai provinces, 
college graduates excluded.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
 
 
5.2.3. Instrumental Variables Estimates  
Before Doimoi, the Vietnamese government regulated the educational sector including 
primary, secondary and higher education. Thanks to this, the ratios of primary and 
secondary education completion are very high in Vietnam compared with other countries 
at the same level of development in the region. Before the reforms, at the higher 
education level, universities’ budget mostly came from the government and students paid 
only very low tuition fees. The number of university slots are limited and determined by 
the government according to the economy’s predicted needs for the following years. 
Students have to pass competitive entrance examinations to be accepted into university. 
This leads to the fact that high-ability candidates are more likely to advance to the 
university level. 
Along with the reforms after ‘Doimoi’, the expansion of the higher education 
system in Vietnam has started to take place from the late 1990s. So far, there have been 
three major reforms in the government policy framework that directly contributed to 
higher education transformation, namely 1) encouraging private institutes of higher 
education and socialization of tuition fees, 2) loosening control over enrolment quotas 
and 3) expanding the higher education institution network.  
During the period, the number of universities rapidly increased. The number of 
students also increased more than two-folds in the period of 1999-2011. Figures 26 and 
27 show major changes happened at the university level in Vietnam.  
 
 
 
 
128 
  
Figure 29 Increases in the Number of Universities, 1999-2011 
 
Source: Education and training statistics, Ministry of Education and Training 
Figure 30 Increase in the Number of University Students, 1999-2011 
 
Source: Education and training statistics, Ministry of Education and Training. 
This increase in student intake capacities of the higher education system was 
largely regulated by the government policy. This is the main reason why the university 
expansion can be considered as an exogenous and non-anticipated change in educational 
opportunities for the population. In addition, increases in student intake capacities of the 
university system are greatly varied by provinces and regions. The differences in 
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educational resources among provinces and centrally administered cities at the beginning 
of the expansion, along with the government control are main reasons for the varying 
intake capacities of universities in each province. This strongly suggests that the changes 
in access to university education within provinces were exogenous for young individuals 
and their family. 
For the above reasons, the student to population ratio within each province, 
representing for the degree of the university expansion in the corresponding area can be 
utilized as an exogenous instrument for the variable of university education attainment in 
the earnings equations. It is usually not difficult for students to graduate once they were 
admitted into the institutions, but sometimes, it takes university students more than four 
years to graduate. Therefore, instead of using the number of student enrolments in four or 
five years earlier, the study utilizes the ratio of expected university graduates to 
population within each province one year before the calculations for the rates of return. 
This helps us to more clearly see the effect of the expansion on wages. The rate of return 
estimated with an IV is defined as the average return to university education for 
individuals who are induced to hold a university degree as a result of the higher education 
reform. 
To use the university expansion as an instrumental variable, two requirements 
have to be satisfied. Firstly, the expansion needs to be uncorrelated with unobserved 
ability. Because students always have to pass their high school graduation exams before 
submitting their applications for university admissions, we can argue that there have been 
no significant changes in the ability of students before and after the university expansion 
occurred. Earning admissions to prestigious universities are always difficult. Secondly, 
an increase in the number of university graduates within provinces should have led to an 
improvement in university education achievement of the labor force. Therefore, 
individuals’ current university attainment and variations in the opportunities of obtaining 
university education which is the ratio of university graduates to the population within 
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each province one year before the calculations, have to be correlated. This can be tested in 
the first stage estimates to see the explanatory power of the instrument.  
 Table 20 shows the correlation of the instruments on university attainment in the 
first stage. The dependent variable is a dummy variable, which takes a value of 1 if 
individuals have a university degree, and 0 otherwise. The sign on the treatment variable 
is positive and statistically significant in all years throughout the period. All these 
coefficients are statistically significant at the 1 percent level. The estimation resutls for 
female and male samples separately are also reported in Tables 21-22. Similarly, the 
results show a strong connection between the university expansion and individuals’ 
eductional attainment. 
The same instrumental variable which is the ratio of expected university 
graduates to population within each province in the previous year is utilized for the 
earning equation of Hanoi, Hochiminh city and their satellite provinces. Table 23 shows 
the correlation of the instruments on university graduation in the first stage. The 
dependent variable is a binary variable equal to 1 if individuals have a university degree. 
The sign on the treated group is positive and statistically significant in all years. All these 
coefficients are statistically significant at the 1 percent level except in 2006 round at 5 
percent level.  
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Table 20 First Stage Estimates of IV Earnings Model, Full Sample 
  2002 2004 2006 2008 2010 2012 2014 
Expected university 
graduates to population 
ratio within each 
province in 2001 
0.0381*** 
      
(0.004)       
Expected university 
graduates to population 
ratio within each 
province in 2003 
 
0.0468*** 
     
 (0.006)      
Expected university 
graduates to population 
ratio within each 
province in 2005 
  
0.0359*** 
    
  (0.006)     
Expected university 
graduates to population 
ratio within each 
province in 2007 
   
0.0567*** 
   
   (0.006)    
Expected university 
graduates to population 
ratio within each 
province in 2009 
    
0.0450*** 
  
    (0.005)   
Expected university 
graduates to population 
ratio within each 
province in 2011 
     
0.0399*** 
 
     (0.004)  
Expected university 
graduates to population 
ratio within each 
province in 2013 
      
0.0235*** 
      (0.003) 
Age  -0.0523** 0.0167 0.154*** -0.0268 0.014 -0.0005 0.00275 
 (0.020) (0.044) (0.040) (0.038) (0.037) (0.036) (0.036) 
Age squared 0.000806*** -0.000241 -0.00174*** 0.000679 0.0000663 0.000177 -0.000133 
 (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) 
Cohorts (Base: Cohorts 
52-55) 
       Cohorts 24-27 0.338*** -0.0448 0.393 0.582** 0.454* 0.358 -0.0878 
 (0.126) (0.302) (0.291) (0.282) (0.272) (0.259) (0.265) 
Cohorts 28-31 0.288** -0.125 0.188 0.683*** 0.518** 0.438* -0.112 
 (0.115) (0.283) (0.273) (0.265) (0.258) (0.243) (0.254) 
Cohorts 32-35 0.222** -0.157 0.0509 0.611** 0.500** 0.471** -0.0219 
 (0.106) (0.262) (0.251) (0.244) (0.240) (0.226) (0.240) 
Cohorts 36-39 0.218** -0.122 -0.192 0.453** 0.309 0.379* 0.0267 
 (0.096) (0.236) (0.225) (0.217) (0.217) (0.202) (0.216) 
Cohorts 40-43 0.240*** -0.162 -0.207 0.345* 0.218 0.242 -0.0906 
 (0.082) (0.201) (0.190) (0.182) (0.184) (0.170) (0.185) 
Cohorts 44-47 0.179*** -0.0843 -0.187 0.147 0.0681 0.185 -0.0801 
 (0.063) (0.155) (0.142) (0.140) (0.138) (0.130) (0.143) 
Cohorts 48-51 0.0922** -0.0694 -0.201** 0.0599 -0.0192 0.0621 -0.083 
132 
  
 (0.041) (0.099) (0.093) (0.091) (0.088) (0.084) (0.090) 
Female -0.0571*** -0.0825*** -0.0327 -0.0215 -0.000721 0.0118 0.0907*** 
 (0.010) (0.024) (0.022) (0.021) (0.021) (0.020) (0.019) 
Married -0.000797 -0.0241 -0.0956*** -0.0665** -0.0578** -0.0266 0.0115 
 (0.014) (0.032) (0.030) (0.027) (0.028) (0.027) (0.027) 
Working Sectors (Base: 
Private) 
       State -0.150*** 0.236*** 0.291*** 0.282*** 0.246*** 0.286*** 0.338*** 
 (0.031) (0.028) (0.025) (0.024) (0.022) (0.021) (0.021) 
Foreign -0.0892 0.168*** 0.136*** 0.147*** 0.0665* -0.0136 -0.0557* 
 (0.232) (0.049) (0.051) (0.040) (0.040) (0.039) (0.032) 
Regions (Base: Central 
highlands) 
       Northeast 0.0212 -0.0184 -0.125* -0.0647 -0.0826 -0.0768 -0.0403 
 (0.029) (0.075) (0.067) (0.066) (0.064) (0.064) (0.062) 
Northwest -0.0412 -0.134 -0.164* -0.203** 0.0165 -0.0986 -0.123 
 (0.042) (0.113) (0.098) (0.091) (0.092) (0.090) (0.087) 
Northcentral 0.04 -0.0329 -0.135** -0.162** -0.0729 0.0254 0.0192 
 (0.029) (0.072) (0.066) (0.066) (0.062) (0.062) (0.060) 
Southcentral 0.0336 -0.0107 -0.0352 -0.0861 0.0267 0.0265 -0.00325 
 (0.030) (0.073) (0.065) (0.067) (0.064) (0.064) (0.061) 
Southeast 0.0759*** 0.0405 -0.0104 -0.034 0.000703 0.0581 -0.00692 
 (0.027) (0.068) (0.060) (0.060) (0.058) (0.059) (0.056) 
Mekong river 0.0921*** 0.0706 -0.0146 -0.0415 0.0302 0.0795 -0.00193 
 (0.029) (0.072) (0.064) (0.064) (0.061) (0.062) (0.059) 
Red river 0.00487 -0.0495 -0.0897 -0.194*** -0.0269 -0.0558 -0.0673 
 
(0.027) (0.068) (0.060) (0.060) (0.057) (0.058) (0.056) 
Constant 0.711* -0.0323 -2.983*** -0.166 -0.697 -0.36 0.345 
 (0.390) (0.829) (0.749) (0.726) (0.672) (0.669) (0.626) 
Observations 6,750 1,612 1,687 1,878 2,132 2,310 2,500 
R-squared 0.048 0.09 0.119 0.156 0.125 0.148 0.158 
Notes:  The dependent variable in the 1st stage is a binary variable equal to 1 if individuals have a 
university degree. The sample includes labor force ages 24-55, non-students who have completed high 
school or university. Junior college graduates are excluded. The instrument is the ratio of expected numbers 
of university graduates to the corresponding population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 21 First Stage Estimates of IV Earnings Model for Female Sample 
  2002 2004 2006 2008 2010 2012 2014 
Expected university 
graduates to population 
ratio within each 
province in 2001 
0.0341*** 
      (0.006) 
      
Expected university 
graduates to population 
ratio within each 
province in 2003 
 
0.0369*** 
     
 
(0.010) 
     
Expected university 
graduates to population 
ratio within each 
province in 2005 
  
0.0337*** 
    
  
(0.010) 
    
Expected university 
graduates to population 
ratio within each 
province in 2007 
   
0.0566*** 
   
   
(0.009) 
   
Expected university 
graduates to population 
ratio within each 
province in 2009 
    
0.0547*** 
  
    
(0.008) 
  
Expected university 
graduates to population 
ratio within each 
province in 2011 
     
0.0391*** 
 
     
(0.006) 
 
Expected university 
graduates to population 
ratio within each 
province in 2013 
      
0.0167*** 
      
(0.005) 
Age  -0.0392 -0.0124 0.0674 0.0106 0.011 -0.00875 0.0457 
 
(0.030) (0.072) (0.062) (0.061) (0.058) (0.059) (0.055) 
Age squared 0.000644* 0.0000741 -0.000687 0.0000331 0.0000741 0.00015 -0.000574 
 
(0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: 
Cohorts 52-55) 
       Cohorts 24-27 0.429** -0.00568 0.475 0.287 0.498 0.136 0.256 
 
(0.183) (0.512) (0.486) (0.459) (0.449) (0.428) (0.427) 
Cohorts 28-31 0.331* -0.0457 0.319 0.415 0.595 0.218 0.113 
 
(0.171) (0.488) (0.463) (0.437) (0.429) (0.407) (0.414) 
Cohorts 32-35 0.215 -0.158 0.332 0.32 0.528 0.306 0.209 
 
(0.159) (0.459) (0.430) (0.407) (0.402) (0.382) (0.393) 
Cohorts 36-39 0.212 0.0186 0.153 0.198 0.386 0.275 0.182 
 
(0.144) (0.412) (0.389) (0.366) (0.362) (0.342) (0.355) 
Cohorts 40-43 0.213* -0.0241 0.0646 0.185 0.286 0.165 -0.00681 
 
(0.123) (0.351) (0.329) (0.305) (0.305) (0.292) (0.301) 
Cohorts 44-47 0.159* 0.0488 0.0436 -0.00902 0.225 0.185 -0.0616 
 
(0.095) (0.270) (0.245) (0.237) (0.231) (0.217) (0.234) 
Cohorts 48-51 0.0558 0.0709 0.0603 -0.0186 0.0933 0.00987 -0.0202 
 
(0.063) (0.170) (0.166) (0.152) (0.149) (0.140) (0.146) 
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Married -0.0377** -0.0865* -0.0998** -0.0685* -0.0631 -0.0273 -0.00181 
 
(0.019) (0.047) (0.043) (0.040) (0.043) (0.042) (0.039) 
Working Sectors (Base: 
Private) 
       State -0.0916* 0.130*** 0.335*** 0.340*** 0.201*** 0.243*** 0.332*** 
 
(0.048) (0.048) (0.043) (0.041) (0.036) (0.035) (0.033) 
Foreign -0.0925 0.0899 0.0892 0.212*** -0.0376 -0.0706 -0.0872* 
 
(0.230) (0.077) (0.073) (0.059) (0.059) (0.057) (0.045) 
Regions (Base: Central 
highlands) 
       Northeast 0.0248 0.0042 -0.122 0.0794 -0.146 -0.216** -0.0239 
 
(0.046) (0.130) (0.105) (0.103) (0.106) (0.102) (0.096) 
Northwest -0.0682 -0.0887 -0.216 -0.12 0.0988 -0.251* 0.0154 
 
(0.063) (0.196) (0.145) (0.144) (0.143) (0.143) (0.140) 
Northcentral 0.0485 -0.0163 -0.195* -0.0526 -0.135 -0.0909 0.0801 
 
(0.045) (0.130) (0.105) (0.106) (0.102) (0.099) (0.094) 
Southcentral -0.0133 -0.0457 -0.0503 0.0231 -0.0544 -0.041 0.107 
 
(0.047) (0.129) (0.103) (0.105) (0.103) (0.103) (0.095) 
Southeast 0.0331 -0.039 -0.00777 0.0544 -0.0827 -0.0485 0.00476 
 
(0.043) (0.119) (0.092) (0.095) (0.094) (0.094) (0.087) 
Mekong river 0.0455 0.0274 0.0251 0.162 -0.00889 -0.061 -0.00134 
 
(0.046) (0.126) (0.099) (0.102) (0.098) (0.101) (0.092) 
Red river -0.00393 0.00109 -0.0703 -0.0172 -0.0532 -0.183* 0.00437 
 
(0.042) (0.120) (0.094) (0.095) (0.093) (0.093) (0.086) 
Constant 0.447 0.581 -1.568 -0.606 -0.602 0.269 -0.694 
 
(0.557) (1.257) (1.110) (1.111) (1.020) (1.048) (0.915) 
Observations 2,907 631 701 801 894 970 1,092 
R-squared 0.06 0.067 0.123 0.17 0.126 0.135 0.152 
Notes:  The dependent variable in the 1st stage is a binary variable equal to 1 if individuals have a 
university degree. The sample includes female labor force ages 24-55, non-students who have completed 
high school or university. Junior college graduates are excluded. The instrument is the ratio of expected 
numbers of university graduates to the corresponding population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 22 First Stage Estimates of IV Earnings Model for Male Sample 
  2002 2004 2006 2008 2010 2012 2014 
Expected university 
graduates to population 
ratio within each 
province in 2001 
0.0404*** 
      (0.005) 
      
Expected university 
graduates to population 
ratio within each 
province in 2003 
 
0.0512*** 
     
 
(0.008) 
     
Expected university 
graduates to population 
ratio within each 
province in 2005 
  
0.0370*** 
    
  
(0.008) 
    
Expected university 
graduates to population 
ratio within each 
province in 2007 
   
0.0559*** 
   
   
(0.008) 
   
Expected university 
graduates to population 
ratio within each 
province in 2009 
    
0.0362*** 
  
    
(0.007) 
  
Expected university 
graduates to population 
ratio within each 
province in 2011 
     
0.0399*** 
 
     
(0.005) 
 
Expected university 
graduates to population 
ratio within each 
province in 2013 
      
0.0295*** 
      
(0.004) 
Age  -0.0615** 0.0652 0.230*** -0.0322 0.0261 0.0244 -0.0456 
 
(0.028) (0.058) (0.053) (0.050) (0.049) (0.046) (0.048) 
Age squared 0.000934*** -0.000814 -0.00265*** 0.000859 -0.0000742 -0.0000536 0.000377 
 
(0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 
52-55) 
       Cohorts 24-27 0.309* -0.1 0.466 0.781** 0.442 0.498 -0.389 
 
(0.172) (0.376) (0.370) (0.361) (0.344) (0.330) (0.339) 
Cohorts 28-31 0.286* -0.229 0.219 0.854** 0.462 0.564* -0.282 
 
(0.156) (0.347) (0.342) (0.335) (0.323) (0.307) (0.320) 
Cohorts 32-35 0.257* -0.204 -0.0538 0.781** 0.477 0.546* -0.186 
 
(0.143) (0.318) (0.312) (0.306) (0.300) (0.284) (0.301) 
Cohorts 36-39 0.252** -0.289 -0.351 0.599** 0.255 0.408 -0.0676 
 
(0.128) (0.287) (0.277) (0.271) (0.270) (0.253) (0.272) 
Cohorts 40-43 0.278** -0.332 -0.335 0.427* 0.172 0.253 -0.126 
 
(0.109) (0.245) (0.232) (0.228) (0.230) (0.211) (0.233) 
Cohorts 44-47 0.212** -0.248 -0.288 0.232 -0.0309 0.16 -0.0668 
 
(0.084) (0.189) (0.175) (0.174) (0.172) (0.164) (0.180) 
Cohorts 48-51 0.128** -0.215* -0.315*** 0.0996 -0.0782 0.0783 -0.0886 
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(0.054) (0.122) (0.113) (0.113) (0.109) (0.105) (0.114) 
Married 0.0101 -0.037 -0.0981** -0.0825** -0.0667* -0.0387 0.0157 
 
(0.022) (0.045) (0.044) (0.040) (0.038) (0.036) (0.037) 
Working Sectors (Base: 
Private) 
       State -0.179*** 0.298*** 0.269*** 0.248*** 0.279*** 0.312*** 0.330*** 
 
(0.040) (0.034) (0.031) (0.031) (0.028) (0.026) (0.026) 
Foreign -0.126 0.182*** 0.196*** 0.105* 0.154*** 0.03 -0.0104 
 
(0.719) (0.065) (0.072) (0.056) (0.055) (0.054) (0.048) 
Regions (Base: Central 
highlands) 
       Northeast 0.0105 -0.0258 -0.128 -0.171** -0.0426 0.0138 -0.0513 
 
(0.039) (0.091) (0.086) (0.085) (0.081) (0.084) (0.081) 
Northwest -0.0328 -0.14 -0.122 -0.261** -0.0469 -0.00185 -0.220** 
 
(0.056) (0.136) (0.133) (0.116) (0.120) (0.115) (0.111) 
Northcentral 0.0267 -0.04 -0.0997 -0.245*** -0.0394 0.101 -0.0305 
 
(0.037) (0.086) (0.086) (0.085) (0.078) (0.079) (0.078) 
Southcentral 0.0536 0.00866 -0.0185 -0.169** 0.0678 0.0669 -0.0953 
 
(0.039) (0.088) (0.085) (0.086) (0.081) (0.082) (0.080) 
Southeast 0.0948*** 0.0998 -0.0131 -0.0974 0.0638 0.128* -0.0136 
 
(0.035) (0.082) (0.079) (0.078) (0.074) (0.075) (0.073) 
Mekong river 0.114*** 0.0848 -0.0395 -0.179** 0.0561 0.166** -0.00986 
 
(0.038) (0.088) (0.084) (0.083) (0.078) (0.079) (0.077) 
Red river 0.00251 -0.0809 -0.0927 -0.319*** -0.00966 0.0296 -0.131* 
 
(0.034) (0.081) (0.078) (0.078) (0.072) (0.074) (0.073) 
Constant 0.832 -0.938 -4.433*** -0.225 -0.926 -1.091 1.536* 
 
(0.542) (1.114) (1.038) (0.977) (0.907) (0.885) (0.862) 
Observations 3,843 981 986 1,077 1,238 1,340 1,408 
R-squared 0.045 0.141 0.136 0.163 0.142 0.164 0.157 
Notes:  The dependent variable in the 1st stage is a binary variable equal to 1 if individuals have a 
university degree. The sample includes young labor force ages 24-55, non-students who have completed 
high school or university. Junior college graduates are excluded. The instrument is the ratio of expected 
numbers of university graduates to the corresponding population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 23 First Stage Estimates of IV Earnings Model (for workers in Hanoi, 
Hochiminh City and nearby provinces) 
  2002 2004 2006 2008 2010 2012 2014 
Expected university 
graduates to population 
ratio within each province 
in 2001 
0.0271*** 
      (0.009) 
     
 Expected university 
graduates to population 
ratio within each province 
in 2003 
 
0.0473*** 
     
 
(0.013) 
    
 Expected university 
graduates to population 
ratio within each province 
in 2005 
  
0.0245** 
    
  
(0.012) 
   
 Expected university 
graduates to population 
ratio within each province 
in 2007 
   
0.0454*** 
   
   
(0.013) 
  
 Expected university 
graduates to population 
ratio within each province 
in 2009 
    
0.0432*** 
  
    
(0.012) 
 
 Expected university 
graduates to population 
ratio within each province 
in 2011 
     
0.0308*** 
 
     
(0.009) 
 Expected university 
graduates to population 
ratio within each province 
in 2013 
      
0.0189*** 
      
(0.006) 
Age  -0.0233 -0.00625 0.199** -0.0654 -0.0486 -0.000413 -0.0372 
 
(0.045) (0.096) (0.085) (0.079) (0.079) (0.075) (0.075) 
Age squared 0.000663 0.000117 -0.00211* 0.000984 0.00052 0.000063 0.000448 
 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 
52-55)       
 Cohorts 24-27 0.787*** 0.195 0.859 0.149 -0.402 0.0389 0.0789 
 
(0.283) (0.683) (0.648) (0.595) (0.585) (0.560) (0.572) 
Cohorts 28-31 0.611** 0.151 0.537 0.353 -0.21 0.202 0.0749 
 
(0.264) (0.654) (0.613) (0.563) (0.562) (0.532) (0.558) 
Cohorts 32-35 0.467* 0.179 0.264 0.39 -0.0946 0.266 0.207 
 
(0.244) (0.613) (0.575) (0.521) (0.530) (0.499) (0.532) 
Cohorts 36-39 0.322 0.149 -0.0911 0.232 -0.161 0.228 0.217 
 
(0.220) (0.556) (0.516) (0.468) (0.481) (0.444) (0.481) 
Cohorts 40-43 0.289 0.0797 -0.132 0.259 -0.046 0.125 0.0663 
 
(0.186) (0.473) (0.443) (0.387) (0.404) (0.375) (0.413) 
Cohorts 44-47 0.211 0.181 -0.18 -0.0489 -0.324 0.063 0.076 
 
(0.141) (0.362) (0.322) (0.299) (0.306) (0.287) (0.325) 
Cohorts 48-51 -0.00139 -0.00303 -0.169 -0.0391 -0.176 0.0144 -0.0608 
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(0.092) (0.232) (0.215) (0.192) (0.198) (0.183) (0.207) 
Female -0.0592*** -0.120** -0.0565 -0.0641 0.0641 0.0364 0.0638* 
 
(0.022) (0.049) (0.047) (0.043) (0.042) (0.041) (0.037) 
Married -0.0106 -0.0725 -0.0944 -0.155*** -0.0672 -0.0149 0.0394 
 
(0.028) (0.058) (0.058) (0.052) (0.056) (0.052) (0.051) 
Working Sectors (Base: 
Private) 
       State -0.184* 0.128** 0.306*** 0.336*** 0.138*** 0.205*** 0.282*** 
 
(0.098) (0.055) (0.050) (0.048) (0.046) (0.044) (0.041) 
Foreign -0.0675 0.0894 0.0845 0.259*** 0.0837 0.0382 -0.0975* 
 
(0.351) (0.087) (0.096) (0.070) (0.070) (0.071) (0.058) 
Constant -0.27 0.168 -4.292*** 1.019 1.501 0.0368 0.837 
 
(0.836) (1.670) (1.556) (1.444) (1.360) (1.346) (1.211) 
Observations 1,538 420 417 505 556 591 675 
R-squared 0.059 0.066 0.145 0.149 0.088 0.106 0.12 
Notes:  The dependent variable in the 1st stage is a binary variable equal to 1 if individuals have a 
university degree. The sample includes young labor force ages 24-55, non-students who have completed 
high school or university in Hanoi, HCM city, Bac Ninh, Hai Duong, Hung Yen and Binh Duong provinces. 
Junior college graduates are excluded.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
 
Table 24 presents a series of IV estimates of the returns to university education, 
using the ratio of expected numbers of university graduates to the corresponding 
population in each province in the previous year as an instrumental variable. This variable 
represents for the degree of the university expansion in each province over the decade. 
Individuals’ weight is utilized in each round of the data. 
The results show that the returns to university education calculated by the IV 
earning equations are much higher than those estimated by the OLS. The return is at the 
highest level at 219.4 percent point in 2002 then turns to lower, varying between 97-189 
percent points in the later years. The return declines to 97 percent points in 2008 before 
jumping to 166 percent in 2010 then falls down again to 105 and 108 percent at the end of 
the period. Interestingly, this trend is opposite to the results in previous OLS models with 
an increasing trend in the middle of the period. The results for separate female and male 
samples show that the rate of returns to male workers significantly declines toward the 
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end of the period while the rate of returns to the female counterparts still stays rather high 
at the end. Even so, both the IV returns for the male and female samples are still much 
higher than in the OLS estimates. 
The gaps between the IV and OLS estimates of the return to university education 
above could be explained by the fact that the return to education varies across individuals 
(for example, Card 1995). In this case, the IV estimates using the university expansion as 
an instrument are the ratio of the differences in average wages and average education 
between individuals who could advance their education to the university level due to the 
university expansion and others. In other way to speak, the higher education expansion 
policy affects the decision of schooling of a subset of individuals, who would not 
continue their university education otherwise. For example, due to the expansion, 
individuals who were from a less advantaged family background could have access to 
higher education. Another possibility is that individuals are more motivated to pursue 
university education due to the fact that the newly established institutions could offer 
study majors that enable students to have a high rate of return when they enter the labor 
market. 
If the existence of the newly established higher education institutions affects the 
education decisions of these individuals, then the IV estimation depends on the marginal 
return to education of this subset of the population. According to the results, individuals 
who could obtain university education due to the university expansion own a higher 
return than the returns to education for those who would have pursued university 
education regardless. Persons who benefited from the university expansion in terms of 
education attainment have gains also higher wages, suggesting that the productivity of the 
treated group is likely to be higher than the average level. Another the reason can be the 
expansion has enabled highly qualified students who for some reasons could not acquire 
higher education before, be able to access to university education. Another possibility 
that the newly established institutions might have offered study majors or high-quality 
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academic programs that can bring about high returns to their graduates when they work in 
the labor market. Thus the analysis of the effects on the quality of the university system 
and academic programs could be a promising direction for future research. 
The IV results of Hanoi, Hochiminh City and their satellite province in Table 27 
show that rate of returns is divided into two phases: before 2008 ans after 2010. The rate 
of returns is statistically significant at -1.99 in 2002, indicating that the value of a 
bachelor degree is even lower than a high school diploma. The result is similar to a 
finding of Carneiro et. al (2011) which reports that the marginal rate of returns to one year 
of college of US white males declines to almost -2. The rate of returns from 2004 to 2008 
is insignificant which means that a university degree is not valued higher than a than a 
high school diploma. This indicates a lower productivity of workers who was benefited 
from the university expansion in Hanoi, Hochiminh City and nearby provinces than in 
other parts of the country. Another possibility is workers benefited from the expansion in 
this area concentrated in the state sector which offers lower wages than the private and 
foreign sectors. In the second phase, the marginal rate of returns turns to positive and 
statistically significant, fluctuating between 0.93-1.26. Why did the marginal rate of 
returns in Hanoi, Hochiminh City and their satellite province changed dramatically after 
2010? There is a need to have an in-deep research into this period to shed some light into 
the issue. 
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Table 24 IV Estimates of the Return to University Education (Overall sample) 
  2002 2004 2006 2008 2010 2012 2014 
University attainment 2.194*** 1.146*** 1.891*** 0.971*** 1.661*** 1.051*** 1.081*** 
 
(0.279) (0.193) (0.310) (0.138) (0.194) (0.128) (0.149) 
Age  0.0837 -0.0184 -0.197** -0.0159 0.04 0.0875* 0.0965** 
 (0.056) (0.065) (0.089) (0.052) (0.062) (0.045) (0.043) 
Age squared -0.00142* 0.000608 0.00221* 0.000164 -0.000885 -0.00109* -0.000979* 
 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
      Cohorts 24-27 -1.010*** 0.383 -0.862 -0.332 -1.104** -0.292 0.0424 
 (0.348) (0.441) (0.547) (0.390) (0.466) (0.328) (0.316) 
Cohorts 28-31 -0.848*** 0.448 -0.51 -0.219 -1.107** -0.396 -0.0328 
 (0.318) (0.413) (0.506) (0.369) (0.445) (0.310) (0.302) 
Cohorts 32-35 -0.690** 0.464 -0.281 -0.149 -1.080*** -0.498* -0.0876 
 (0.290) (0.384) (0.465) (0.340) (0.415) (0.290) (0.285) 
Cohorts 36-39 -0.588** 0.29 0.0876 -0.0489 -0.726** -0.422 -0.178 
 (0.262) (0.346) (0.423) (0.300) (0.368) (0.258) (0.258) 
Cohorts 40-43 -0.596*** 0.321 0.163 0.0325 -0.624** -0.400* -0.101 
 (0.228) (0.296) (0.359) (0.251) (0.309) (0.215) (0.220) 
Cohorts 44-47 -0.409** 0.281 0.21 0.103 -0.442* -0.280* -0.171 
 (0.176) (0.227) (0.271) (0.191) (0.230) (0.165) (0.170) 
Cohorts 48-51 -0.237** 0.0182 0.301 0.113 -0.127 -0.0528 -0.0776 
 (0.111) (0.146) (0.184) (0.123) (0.146) (0.105) (0.107) 
Female 0.0942*** 0.038 -0.0608 -0.116*** -0.124*** -0.153*** -0.182*** 
 (0.030) (0.037) (0.042) (0.029) (0.034) (0.025) (0.027) 
Married 0.201*** 0.118** 0.185*** 0.0621 0.103** 0.0721** 0.0901*** 
 (0.038) (0.046) (0.063) (0.038) (0.048) (0.034) (0.032) 
Working Sectors (Base: Private) 
      State -0.848*** -0.190*** -0.382*** 0.0118 -0.298*** -0.229*** -0.237*** 
 (0.093) (0.060) (0.100) (0.051) (0.059) (0.044) (0.054) 
Foreign 0.669 0.178** 0.00339 0.139** 0.0615 0.136*** 0.199*** 
 (0.616) (0.079) (0.102) (0.058) (0.067) (0.049) (0.040) 
Regions (Base: Central highlands) 
      Northeast 0.0454 -0.197* 0.0427 -0.0693 0.119 0.0829 -0.0866 
 (0.078) (0.109) (0.129) (0.090) (0.109) (0.081) (0.075) 
Northwest 0.12 0.0407 0.197 0.206 0.0318 0.108 0.0597 
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 (0.112) (0.167) (0.189) (0.127) (0.153) (0.113) (0.106) 
Northcentral -0.0961 -0.242** -0.0846 -0.0641 -0.0446 -0.173** -0.204*** 
 (0.076) (0.106) (0.128) (0.092) (0.104) (0.077) (0.072) 
Southcentral 0.106 -0.164 -0.0367 0.0832 -0.0959 -0.0238 -0.269*** 
 (0.080) (0.106) (0.120) (0.090) (0.107) (0.081) (0.073) 
Southeast 0.438*** 0.159 0.169 0.339*** 0.253*** 0.182** 0.00477 
 (0.076) (0.100) (0.110) (0.081) (0.097) (0.075) (0.067) 
Mekongriver 0.239*** -0.0305 0.157 0.141 0.0458 0.0464 -0.180** 
 (0.079) (0.106) (0.118) (0.088) (0.102) (0.078) (0.071) 
Redriver 0.0385 -0.222** -0.0388 0.0357 -0.0135 0.0688 -0.157** 
 
(0.071) (0.097) (0.108) (0.080) (0.094) (0.072) (0.065) 
Constant 0.309 1.013 5.678*** 1.952** 2.196* 0.649 0.0594 
 (1.056) (1.208) (1.664) (0.987) (1.135) (0.840) (0.747) 
Observations 6,750 1,612 1,687 1,878 2,132 2,310 2,500 
 
Notes:  The dependent variable is natural log of hourly wages. The sample includes labor force ages 
24-55, non-students who have completed high school or university. Junior college graduates are excluded.  
The instrument is the ratio of expected numbers of university graduates to the corresponding 
population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 25 IV Estimates of the Return to University Education (Female sample) 
  2002 2004 2006 2008 2010 2012 2014 
University 
attainment 2.557*** 1.629*** 2.140*** 1.068*** 1.598*** 1.089*** 1.904*** 
 
(0.517) (0.478) (0.579) (0.209) (0.244) (0.190) (0.488) 
Age  0.0983 0.0258 -0.0112 -0.155* -0.00925 0.0927 0.0154 
 
(0.094) (0.123) (0.132) (0.081) (0.093) (0.069) (0.100) 
Age squared -0.00178 0.000382 -0.000151 0.00217* -0.0000505 -0.000741 0.000178 
 
(0.001) (0.002) (0.002) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
     Cohorts 24-27 -1.586*** 0.694 -1.465 -0.0308 -0.815 0.53 -0.152 
 
(0.608) (0.882) (0.998) (0.601) (0.737) (0.499) (0.772) 
Cohorts 28-31 -1.360** 0.798 -1.136 0.139 -0.827 0.355 -0.0375 
 
(0.554) (0.841) (0.930) (0.574) (0.710) (0.475) (0.738) 
Cohorts 32-35 -1.027** 0.72 -1.282 0.331 -0.872 0.082 -0.174 
 
(0.501) (0.795) (0.868) (0.533) (0.663) (0.446) (0.709) 
Cohorts 36-39 -1.034** 0.335 -0.945 0.398 -0.464 0.0329 -0.232 
 
(0.456) (0.709) (0.771) (0.479) (0.591) (0.400) (0.640) 
Cohorts 40-43 -0.894** 0.421 -0.669 0.341 -0.53 -0.0291 -0.00027 
 
(0.394) (0.604) (0.649) (0.399) (0.496) (0.340) (0.534) 
Cohorts 44-47 -0.698** 0.101 -0.603 0.526* -0.369 -0.0193 -0.0737 
 
(0.303) (0.465) (0.484) (0.311) (0.375) (0.254) (0.415) 
Cohorts 48-51 -0.289 -0.0281 -0.466 0.233 -0.136 0.0921 -0.141 
 
(0.193) (0.294) (0.331) (0.199) (0.240) (0.163) (0.259) 
Married 0.429*** 0.235** 0.253** 0.142*** 0.0942 0.133*** 0.059 
 
(0.063) (0.092) (0.105) (0.055) (0.070) (0.049) (0.070) 
Working Sectors (Base: Private) 
     State -1.101*** -0.0143 -0.438** 0.128 -0.114 -0.139** -0.482*** 
 
(0.157) (0.099) (0.203) (0.087) (0.071) (0.059) (0.163) 
Foreign 0.751 0.269** 0.0365 0.127 0.152 0.107 0.295*** 
 
(0.706) (0.137) (0.149) (0.088) (0.096) (0.069) (0.093) 
Regions (Base: Central highlands) 
     Northeast -0.182 -0.188 0.0664 -0.279** 0.212 0.233* 0.00492 
 
(0.139) (0.223) (0.217) (0.136) (0.174) (0.126) (0.171) 
Northwest 0.14 0.0911 0.212 0.146 -0.0867 0.335* 0.114 
 
(0.198) (0.342) (0.314) (0.191) (0.230) (0.176) (0.248) 
Northcentral -0.295** -0.284 0.0331 -0.216 0.0335 0.00679 -0.257 
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(0.139) (0.225) (0.233) (0.140) (0.166) (0.117) (0.172) 
Southcentral 0.0947 -0.251 -0.123 -0.184 -0.114 0.0104 -0.428** 
 
(0.144) (0.222) (0.202) (0.138) (0.164) (0.120) (0.182) 
Southeast 0.374*** 0.122 0.072 0.16 0.271* 0.334*** -0.00609 
 
(0.133) (0.203) (0.181) (0.127) (0.149) (0.109) (0.154) 
Mekong river 0.145 -0.0668 0.0761 -0.0322 0.0714 0.197* -0.105 
 
(0.140) (0.216) (0.194) (0.137) (0.157) (0.119) (0.163) 
Redriver -0.168 -0.445** -0.13 -0.13 -0.0925 0.171 -0.211 
 
(0.129) (0.207) (0.180) (0.124) (0.146) (0.107) (0.154) 
Constant 0.642 -0.654 2.895 3.775*** 2.438 -0.937 0.999 
 
(1.717) (2.170) (2.420) (1.462) (1.654) (1.225) (1.646) 
Observations 2,907 631 701 801 894 970 1,092 
 
Notes:  The dependent variable is natural log of hourly wages. The sample includes female labor force 
ages 24-55, non-students who have completed high school or university. Junior college graduates are 
excluded.  
The instrument is the ratio of expected numbers of university graduates to the corresponding 
population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 26 IV Estimates of the Return to University Education (Male sample) 
  2002 2004 2006 2008 2010 2012 2014 
University 
attainment 2.030*** 1.052*** 1.861*** 0.958*** 1.936*** 1.072*** 0.715*** 
 
(0.330) (0.218) (0.386) (0.187) (0.352) (0.177) (0.135) 
Age  0.0924 -0.0969 -0.385*** 0.0408 0.0554 0.0466 0.116** 
 (0.071) (0.084) (0.132) (0.070) (0.092) (0.061) (0.050) 
Age squared -0.00141 0.00137 0.00453*** -0.000627 -0.00124 -0.000819 -0.00136** 
 (0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) 
Cohorts (Base: Cohorts 52-55) 
     Cohorts 24-27 -0.721* 0.139 -0.799 -0.399 -1.383** -0.758* -0.0561 
 (0.431) (0.541) (0.701) (0.524) (0.665) (0.451) (0.356) 
Cohorts 28-31 -0.581 0.225 -0.392 -0.317 -1.354** -0.825* -0.183 
 (0.393) (0.501) (0.637) (0.493) (0.629) (0.424) (0.335) 
Cohorts 32-35 -0.533 0.357 0.162 -0.329 -1.289** -0.788** -0.234 
 (0.360) (0.460) (0.583) (0.451) (0.588) (0.394) (0.314) 
Cohorts 36-39 -0.359 0.325 0.61 -0.191 -0.948* -0.618* -0.301 
 (0.323) (0.419) (0.540) (0.394) (0.515) (0.346) (0.283) 
Cohorts 40-43 -0.444 0.353 0.598 -0.0401 -0.724* -0.544* -0.251 
 (0.282) (0.360) (0.458) (0.327) (0.434) (0.284) (0.243) 
Cohorts 44-47 -0.277 0.445 0.616* -0.0575 -0.476 -0.397* -0.269 
 (0.218) (0.277) (0.349) (0.247) (0.322) (0.220) (0.188) 
Cohorts 48-51 -0.237* 0.115 0.638*** 0.0609 -0.136 -0.113 -0.115 
 (0.138) (0.182) (0.246) (0.159) (0.207) (0.140) (0.119) 
Married 0.0334 0.142** 0.163* 0.0202 0.143* 0.0645 0.162*** 
 (0.052) (0.065) (0.091) (0.058) (0.077) (0.049) (0.039) 
Working Sectors (Base: Private) 
     State -0.712*** -0.287*** -0.403*** -0.0603 -0.493*** -0.299*** -0.127** 
 (0.117) (0.082) (0.119) (0.063) (0.113) (0.064) (0.051) 
Foreign 1.151 0.171* -0.0182 0.226*** -0.00982 0.218*** 0.176*** 
 (1.749) (0.102) (0.154) (0.081) (0.118) (0.072) (0.050) 
Regions (Base: Central highlands) 
     Northeast 0.172* -0.259** 0.0449 0.0587 0.083 -0.0275 -0.175** 
 (0.094) (0.131) (0.168) (0.123) (0.153) (0.110) (0.085) 
Northwest 0.117 -0.0314 0.219 0.256 0.15 -0.0335 -0.0797 
 (0.137) (0.199) (0.254) (0.171) (0.225) (0.152) (0.121) 
Northcentral 0.000153 -0.239* -0.134 0.0433 -0.0663 -0.301*** -0.227*** 
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 (0.091) (0.124) (0.164) (0.126) (0.147) (0.106) (0.082) 
Southcentral 0.124 -0.148 0.000757 0.248** -0.0883 -0.0529 -0.243*** 
 (0.097) (0.126) (0.158) (0.121) (0.156) (0.110) (0.083) 
Southeast 0.474*** 0.16 0.254* 0.446*** 0.214 0.0674 0.00598 
 (0.093) (0.123) (0.146) (0.107) (0.144) (0.104) (0.076) 
Mekong river 0.308*** -0.0477 0.201 0.239** 0.0237 -0.0568 -0.222*** 
 (0.096) (0.127) (0.158) (0.121) (0.147) (0.106) (0.081) 
Red river 0.168** -0.148 0.00754 0.127 0.0479 -0.00657 -0.164** 
 
(0.083) (0.114) (0.142) (0.112) (0.134) (0.100) (0.074) 
Constant -0.119 2.940* 8.974*** 1.075 2.268 2.139* 0.0578 
 (1.351) (1.610) (2.525) (1.364) (1.736) (1.195) (0.917) 
Observations 3,843 981 986 1,077 1,238 1,340 1,408 
 
Notes:  The dependent variable is natural log of hourly wages. The sample includes male labor force 
ages 24-55, non-students who have completed high school or university. Junior college graduates are 
excluded.  
The instrument is the ratio of expected numbers of university graduates to the corresponding 
population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 27 IV Estimates of the Return to University Education (Workers in Hanoi, 
HCM and Nearby Provinces) 
 
  2002 2004 2006 2008 2010 2012 2014 
University attainment -1.989** -0.172 0.485 -0.0974 1.261*** 0.800** 0.929*** 
 
(0.924) (0.363) (0.533) (0.423) (0.368) (0.314) (0.316) 
Age  0.0108 0.124 0.021 -0.0226 0.111 0.114 0.179** 
 
(0.133) (0.122) (0.139) (0.120) (0.110) (0.084) (0.078) 
Age squared 0.000433 -0.00099 0.000308 0.000546 -0.00128 -0.00178 -0.00207* 
 
(0.002) (0.002) (0.002) (0.002) (0.002) (0.001) (0.001) 
Cohorts (Base: Cohorts 
52-55) 
       Cohorts 24-27 1.024 0.958 0.891 0.235 0.0628 -1.026 0.0399 
 
(1.122) (0.871) (0.854) (0.890) (0.827) (0.628) (0.588) 
Cohorts 28-31 0.752 0.731 0.912 0.473 -0.0478 -1.046* -0.103 
 
(0.974) (0.834) (0.741) (0.849) (0.785) (0.599) (0.574) 
Cohorts 32-35 0.458 0.651 0.774 0.516 -0.201 -1.086* -0.158 
 
(0.849) (0.784) (0.659) (0.790) (0.736) (0.564) (0.552) 
Cohorts 36-39 0.148 0.336 0.688 0.495 -0.0431 -0.993** -0.294 
 
(0.719) (0.710) (0.577) (0.703) (0.671) (0.501) (0.500) 
Cohorts 40-43 0.157 0.259 0.476 0.408 -0.214 -0.913** -0.273 
 
(0.615) (0.603) (0.499) (0.584) (0.561) (0.420) (0.425) 
Cohorts 44-47 0.0553 0.275 0.451 0.272 -0.165 -0.594* -0.391 
 
(0.463) (0.465) (0.369) (0.448) (0.446) (0.321) (0.335) 
Cohorts 48-51 -0.277 -0.0783 0.155 0.23 -0.00136 -0.237 -0.0999 
 
(0.268) (0.296) (0.251) (0.288) (0.286) (0.205) (0.214) 
Female -0.153* -0.137* -0.128** -0.174** -0.217*** -0.182*** -0.128*** 
 
(0.084) (0.074) (0.061) (0.069) (0.064) (0.048) (0.044) 
Married 0.0948 -0.125 -0.102 -0.194* 0.0605 0.0641 -0.0129 
 
(0.081) (0.076) (0.080) (0.100) (0.082) (0.059) (0.055) 
Working Sectors (Base: 
Private) 
       State -2.395*** 0.00208 -0.0271 0.279* -0.224*** -0.13 -0.234** 
 
(0.351) (0.086) (0.173) (0.160) (0.087) (0.084) (0.100) 
Foreign -0.0768 0.427*** 0.165 0.392*** 0.202** 0.256*** 0.268*** 
 
(1.032) (0.116) (0.111) (0.143) (0.100) (0.079) (0.070) 
Constant 0.866 -1.462 0.189 1.928 -0.253 1.369 -1.305 
 
(2.445) (2.137) (2.770) (2.206) (1.962) (1.507) (1.280) 
Instrumental variable Expected university graduates to population ratio within each province in the previous year 
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Observations 1538 420 417 505 556 591 675 
Notes:  The dependent variable is natural log of hourly wages. The sample includes male labor force 
ages 24-55, non-students who have completed high school or university in Hanoi, HCM city, Hai Duong, 
Bac Ninh, Hung Yen and Binh Duong provinces. Junior college graduates are excluded.  
The instrument is the ratio of expected numbers of university graduates to the corresponding 
population in each province in the previous year.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
  
5.2.4. Sample Selectivity Bias Estimates 
Although the above utilized IV method can deal with the endogeneity issue of the 
education variable in the Mincerian equation, it is likely to cause another issue of sample 
selection bias because we are not observing the population as a whole when estimating 
returns to education on only characteristics of individuals in waged employment. It has 
been reported that in Vietnam as well as in other developing countries, a large ratio of 
workers are self-employed rather than in waged work. Thus, in this part, we try to correct 
the selection bias of this study by using the Heckman two-step procedure and 
incorporating lambda into earnings function estimates. The selectivity-corrected earnings 
functions are reported in Table 28. The lambda term is the statistic of interest in the 
Heckman model. If lambda=0, then there is no correlation between the errors of the 
selection and the wage equations. If there is no selection bias, the results would be 
equivalent to the OLS results. In the Heckman selection model, the instrument 
represented for the degree of university expansion in each province is excluded from the 
wage equations and included in the employment equations. This allows us to see the 
effect of the higher education expansion on the probability of individuals’ participation in 
waged employment.  
The return to university education increases from 13.9 percent in 2002 to 31.3 
percent in 2004. The coefficient on female variable is positive and statistically significant 
in 2002. However, it becomes negative but not significant in 2002. The lambda term is 
different from zero, indicating that the Heckman selection model is better than the OLS 
model in this case. The lambda term is negative, which means that unobservables are 
negatively correlated with one another, implying that factors such as education 
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qualifications that could raise an individual’s wages in fact might have reduced this 
person’s probability of being employed. The coefficient on restriction variable in the 
wage employment equation is positive and statistically significant, indicating a positive 
impact of university expansion on individuals’ decisions to enter the labor market.  
The return to university education keeps rising to 48.8 percent in 2006. The 
coefficients on gender are highly significant and negative for the first time, which means 
that females’ total labor market returns are remarkably lower than their counterparts and 
there is the possible gender discrimination in the labor market. This trend seems to be 
getting stronger from 2006 onwards. Similar to estimates in previous rounds, the lambda 
term is negative, indicating that the employability of waged workers affects return to 
education downward. The treatment variable in the wage employment participation 
equation is still positive but not significant.  
In 2008, the rate of return to university education slightly decreases to 54 percent. 
There is no change in the sign of the coefficient on females. Female’s labor market return 
is 11.2 percent lower than their counterpart males. The negative sign on the lambda term 
suggests that factors that contribute to raising wages such as a university degree might 
have led to a lower probability of employment. The treatment becomes positive at 3 
percent points and statistically significant. 
The return slightly decreases to 42.8 percent in 2010. Females still have a lower 
labor market return than their counterpart males by 6.8 percent. The value of the 
coefficient on the treatment is 4 percent, suggesting that university expansion has some 
effect on wage employment probability. The coefficient on females stays almost the same 
with previous rounds at -6.8 percent, suggesting possible discrimination in the labor 
market. The lambda term is negative at 3.37 points.  
The return to university education stays at almost the same level in 2012. The 
coefficient on females has a negative and significant sign. The lambda sign keeps being 
minus and different from zero, indicating the Heckman selection model is better than the 
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OLS model in this case. The coefficient on treatment variable is positive and statistically 
significant.  
Overall, the returns to university education increase quickly in the first half of 
the period from 2002 to 2008. It stays stable in 2010 and 2012 before starting to decline at 
the end of the period. The coefficients on gender turn to highly significant and negative in 
the second half of the period, which means that females’ total labor market returns are 
remarkably lower than their counterparts and there is possible gender discrimination in 
the labor market. Females might have been more involved in lower-paid jobs than the 
counterpart males. And this trend seems to be consistent throughout the second half of the 
period. The lambda term is negatively significant, which means that unobservables are 
negatively correlated with one another and indicates that characteristics that raise an 
individual’s wages in fact reduce this person’s probability of being employed. For 
instance, employers usually have to pay more for a worker with a higher education 
qualification. Thus, companies may not be able to hire these people due to a lack of 
financial resources or these workers decide to stay out of the labor market until they could 
find a well-paid job. The coefficient on the treatment variable is positive and statistically 
significant throughout the period except 2006 and 2014, indicating that the expansion is 
likely to have a positive effect on workers’ chances to participate in wage employment. 
This can link to the external effect of university expansion that we are going to investigate 
in the next part. 
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Table 28 Heckman Corrected Earnings Functions  
  2002 2004 2006 2008 
  
Earnings 
equation 
Participation 
equation 
Earnings 
equation 
Participatio
n equation 
Earnings 
equation 
Participation 
equation 
Earnings 
equation 
Participation 
equation 
University 
attainment 0.139** 1.005*** 0.313*** 1.105*** 0.488*** 1.179*** 0.540*** 1.196*** 
 
(0.066) (0.064) (0.046) (0.090) (0.037) (0.087) (0.037) (0.089) 
Age  -0.0116 0.0345 -0.000896 -0.00304 0.0255 -0.0640** -0.023 -0.0229 
 
(0.064) (0.024) (0.057) (0.034) (0.051) (0.030) (0.061) (0.029) 
Age squared 0.00032 -0.0006** 0.000361 -0.000164 -0.00036 0.000573 0.00038 -0.0000425 
 
(0.001) (0.000) (0.001) (0.000) (0.001) (0.000) (0.001) (0.000) 
Female 0.074** -0.321*** -0.00215 -0.288*** -0.095*** -0.299*** -0.11*** -0.280*** 
 
(0.034) (0.040) (0.033) (0.059) (0.029) (0.056) (0.033) (0.057) 
Married 0.213*** -0.230*** 0.102** -0.158* 0.0488 0.00523 0.0341 -0.0836 
 
(0.055) (0.068) (0.043) (0.094) (0.037) (0.082) (0.041) (0.084) 
Expected 
university 
graduates to 
population ratio 
within each 
province in the 
previous year 
 
0.0767*** 
 
0.0521*** 
 
0.00866 
 
0.0311** 
 
(0.015) 
 
(0.015) 
 
(0.016) 
 
(0.015) 
Cohorts (Base: Cohorts 52-55) 
       
Cohorts 24-27 -0.0015 
 
0.321 
 
-0.409 
 
-0.131 
 
 
(0.369) 
 
(0.405) 
 
(0.390) 
 
(0.426) 
 
Cohorts 28-31 0.0315 
 
0.344 
 
-0.336 
 
0.0228 
 
 
(0.331) 
 
(0.378) 
 
(0.369) 
 
(0.392) 
 
Cohorts 32-35 0.0867 
 
0.335 
 
-0.289 
 
0.0717 
 
 
(0.293) 
 
(0.352) 
 
(0.340) 
 
(0.357) 
 
Cohorts 36-39 0.0464 
 
0.166 
 
-0.252 
 
0.104 
 
 
(0.269) 
 
(0.313) 
 
(0.299) 
 
(0.316) 
 
Cohorts 40-43 0.0303 
 
0.175 
 
-0.19 
 
0.145 
 
 
(0.220) 
 
(0.268) 
 
(0.251) 
 
(0.267) 
 
Cohorts 44-47 0.0592 
 
0.206 
 
-0.0851 
 
0.143 
 
 
(0.175) 
 
(0.207) 
 
(0.186) 
 
(0.212) 
 
Cohorts 48-51 0.00895 
 
-0.047 
 
0.00869 
 
0.127 
 
 
(0.117) 
 
(0.133) 
 
(0.121) 
 
(0.135) 
 
Working Sectors (Base: 
Private)        
State -1.112*** 
 
-0.00661 
 
0.0138 
 
0.124*** 
 
 
(0.090) 
 
(0.036) 
 
(0.035) 
 
(0.040) 
 
Foreign 0.591*** 
 
0.308*** 
 
0.179*** 
 
0.196*** 
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(0.060) 
 
(0.067) 
 
(0.066) 
 
(0.059) 
 
Regions (Base: Central highlands) 
      
Northeast 0.0472 
 
-0.212* 
 
-0.122 
 
-0.0977 
 
 
(0.100) 
 
(0.122) 
 
(0.088) 
 
(0.084) 
 
Northwest 0.0111 
 
-0.0783 
 
-0.0509 
 
0.114 
 
 
(0.124) 
 
(0.154) 
 
(0.120) 
 
(0.111) 
 
Northcentral -0.0552 
 
-0.268** 
 
-0.256*** 
 
-0.125 
 
 
(0.100) 
 
(0.120) 
 
(0.093) 
 
(0.099) 
 
Southcentral 0.153 
 
-0.137 
 
-0.0336 
 
0.0757 
 
 
(0.100) 
 
(0.116) 
 
(0.088) 
 
(0.081) 
 
Southeast 0.55*** 
 
0.257** 
 
0.219*** 
 
0.361*** 
 
 
(0.102) 
 
(0.114) 
 
(0.085) 
 
(0.079) 
 
Mekongriver 0.32*** 
 
0.0097 
 
0.119 
 
0.114 
 
 
(0.100) 
 
(0.117) 
 
(0.086) 
 
(0.083) 
 
Redriver 0.0343 
 
-0.17 
 
-0.0522 
 
0.00645 
 
 
(0.099) 
 
(0.113) 
 
(0.082) 
 
(0.076) 
 
athrho -0.678*** 
 
-0.179 
 
-0.0537 
 
-0.0898  
 
(0.168) 
 
(0.112) 
 
(0.072) 
 
(0.055) 
 
lnsigma -0.274*** 
 
-0.588*** 
 
-0.637*** 
 
-0.559***  
 
(0.046) 
 
(0.028) 
 
(0.023) 
 
(0.029) 
 
lambda -0.449    -0.099    -0.028    -0.051    
Constant 1.351 -0.0729 1.008 0.561 1.548 1.685*** 1.899 1.112** 
 
(1.263) (0.449) (1.072) (0.607) (0.956) (0.541) (1.184) (0.524) 
Observations 9,501 9,501 2,758 2,758 2,883 2,883 3,127 3,127 
Notes:  The dependent variable is natural log of hourly wages. The sample includes labor force ages 
24-55, non-students who have completed high school or university. Junior college graduates are excluded.  
The dependent variable is natural log of hourly wages. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 28 Heckman Corrected Earnings Functions, Cont. 
 
  2010 2012 2014 
  
Earnings 
equation 
Participation 
equation 
Earnings 
equation 
Participation 
equation 
Earnings 
equation 
Participation 
equation 
University attainment 0.428*** 1.127*** 0.434*** 1.137*** 0.403*** 1.118*** 
 
(0.060) (0.075) (0.034) (0.071) (0.028) (0.071) 
Age  0.0662 0.015 0.0923** 0.0042 0.0913** 0.115*** 
 
(0.054) (0.029) (0.045) (0.028) (0.038) (0.029) 
Age squared -0.000882 -0.00046 -0.00104* -0.000299 -0.000949* -0.00177*** 
 
(0.001) (0.000) (0.001) (0.000) (0.001) (0.000) 
Female -0.0683** -0.280*** -0.114*** -0.368*** -0.109*** -0.291*** 
 
(0.032) (0.052) (0.028) (0.052) (0.023) (0.053) 
Married 0.0546 -0.102 0.0588 -0.0741 0.105*** -0.0645 
 
(0.041) (0.078) (0.040) (0.077) (0.033) (0.079) 
Expected univ 
graduates to population 
ratio within each 
province in the 
previous year 
 
0.0406*** 
 
0.0235** 
 
0.0103 
 
(0.013) 
 
(0.011) 
 
(0.008) 
Cohorts (Base: Cohorts 52-55) 
     
Cohorts 24-27 -0.557 
 
-0.088 
 
0.0187 
 
 
(0.404) 
 
(0.340) 
 
(0.292) 
 
Cohorts 28-31 -0.506 
 
-0.151 
 
-0.0687 
 
 
(0.384) 
 
(0.316) 
 
(0.276) 
 
Cohorts 32-35 -0.511 
 
-0.236 
 
-0.0636 
 
 
(0.355) 
 
(0.295) 
 
(0.256) 
 
Cohorts 36-39 -0.375 
 
-0.216 
 
-0.125 
 
 
(0.320) 
 
(0.260) 
 
(0.233) 
 
Cohorts 40-43 -0.394 
 
-0.278 
 
-0.139 
 
 
(0.276) 
 
(0.217) 
 
(0.195) 
 
Cohorts 44-47 -0.372* 
 
-0.185 
 
-0.218 
 
 
(0.203) 
 
(0.165) 
 
(0.149) 
 
Cohorts 48-51 -0.153 
 
-0.0207 
 
-0.123 
 
 
(0.126) 
 
(0.107) 
 
(0.092) 
 
Working Sectors (Base: Private) 
     
State -0.0289 
 
-0.0793** 
 
-0.0292 
 
 
(0.034) 
 
(0.031) 
 
(0.025) 
 
Foreign 0.121** 
 
0.114** 
 
0.153*** 
 
 
(0.057) 
 
(0.049) 
 
(0.046) 
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Regions (Base: Central highlands) 
    
Northeast 0.0265 
 
0.0399 
 
-0.116* 
 
 
(0.074) 
 
(0.072) 
 
(0.059) 
 
Northwest 0.0325 
 
0.0411 
 
-0.028 
 
 
(0.087) 
 
(0.078) 
 
(0.071) 
 
Northcentral -0.123 
 
-0.157** 
 
-0.187*** 
 
 
(0.077) 
 
(0.071) 
 
(0.064) 
 
Southcentral -0.0154 
 
0.0162 
 
-0.237*** 
 
 
(0.071) 
 
(0.071) 
 
(0.058) 
 
Southeast 0.320*** 
 
0.248*** 
 
0.0439 
 
 
(0.071) 
 
(0.069) 
 
(0.057) 
 
Mekong river 0.0554 
 
0.0747 
 
-0.192*** 
 
 
(0.074) 
 
(0.071) 
 
(0.058) 
 
Red river 0.0568 
 
0.0966 
 
-0.137** 
 
 
(0.066) 
 
(0.066) 
 
(0.055) 
 
athrho -0.601*** 
 
-0.303*** 
 
-0.166** 
 
 
(0.176) 
 
(0.081) 
 
(0.074) 
 
lnsigma -0.466*** 
 
-0.650*** 
 
-0.776*** 
 
 
(0.048) 
 
(0.028) 
 
(0.022) 
 
lambda -0.337    -0.154    -0.076    
Constant 1.363 0.32 0.446 0.541 0.412 -1.459*** 
 
(0.963) (0.511) (0.860) (0.511) (0.701) (0.520) 
Observations 3,396 3,396 3,706 3,706 3,929 3,929 
Notes:  The dependent variable is natural log of hourly wages. The sample includes labor force ages 
24-55, non-students who have completed high school or university. Junior college graduates are excluded.  
The dependent variable is natural log of hourly wages. 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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5.3. Human Capital Externalities with Province Effects 
5.3.1. External Effects on Employment Probability of Middle Aged Workers 
 
Figure 31 shows a rapid declining trend of labor force participation for workers after 
entering their 40s in Vietnam. The female labor force participation rate is almost the same 
as males at 41 but then it decreases quickly, reflected in a steeper curve in the figure. The 
current retirement age is 55 for women and 60 for men. The trends for employment 
probability of the middle aged workers of both sexes have not changed much for more 
than a decade as illustrated in Figure 32. 
 
Figure 31 Estimated Probability of Labor Force Participation for Middle Aged 
Workers by Genders 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes workers 
aged 41-55 and non-students. 
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Figure 32 Estimated Probability of Labor Force Participation for Middle Aged 
Workers by Years 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes workers 
aged 41-55 and non-students. 
 
The results of the linear probability function shown in Table 29 suggest that the 
share of young higher education graduates has positive effects on the employment 
probability of middle aged workers in the first half of the period but they disappear in the 
second half. The human capital level has a significant external effect on employment for 
the total population of middle aged workers in 2002 and 2004 with coefficients of 0.214 
and 0.365 respectively. The results mean that a 0.10 point increase in the share of youths 
with higher education degrees externally increases the total labor force participation by 
0.0214 point which is about 2 persons for 100. However, the effect turns out to be 
significantly negative in 2008 at -0.120 and becomes weaker and insignificant later. 
Interestingly, the coefficients on urbanization rate are highly significant and negative for 
the entire period, indicating a lower employment probability for city residents.  
Looking at the results for males and females separately in Table 30, we see the 
same trend with those for the total population. The higher education share externally 
increases the probability of being employed for both men and women in the first half of 
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the decade but becomes insignificant in the second half. The female coefficients in 2002 
and 2004 are highly significant at 0.427 and 0.522 which are quite large. But the effects 
become insignificant in later years. The results for males are significantly positive at 
0.194 in 2004, then later become significantly negative with a coefficient of -0.123 in 
2008. Those results are all presented with the additional province controls. 
The findings suggest that when the supply of young workers with higher 
education graduates started to increase, it positively influenced the employment 
opportunity of middle aged workers. However, when the supply of educated workers 
increases more quickly than the level the labor market can absorb, it exacerbates 
unemployment, and older workers are the first ones who have to leave the labor force. 
This phenomenon has coincided with the change in the Vietnamese demographic pattern 
to a golden population structure since 2008. 
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Table 29 External Effects on Employment Probability of Middle Aged Workers 
with Province Effects 
  2002 2004 2006 2008 2010 2012 
% of young HE graduates in 
the labor force 0.214** 0.365*** 0.0949 -0.120* 0.0776 -0.0493 
 
(0.107) (0.131) (0.138) (0.065) (0.105) (0.107) 
Female -0.036*** -0.043*** -0.025*** 0.040*** -0.035*** -0.027*** 
 
(0.003) (0.006) (0.006) (0.002) (0.003) (0.006) 
Minority 0.0280*** 0.0306*** 0.00988 0.0748*** 0.0252*** 0.0328*** 
 
(0.006) (0.010) (0.010) (0.004) (0.005) (0.009) 
Years of schooling 0.002*** 0.003*** 0.003*** 0.030*** 0.002*** 0.003*** 
 
(0.000) (0.001) (0.001) (0.000) (0.000) (0.001) 
Age 0.0226** 0.0320* 0.0545*** 0.0106 0.0539*** 0.0214 
 
(0.010) (0.017) (0.016) (0.007) (0.008) (0.016) 
Age squared 0.000*** 0.000** -0.001*** 0.000* -0.001*** 0.000* 
 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Married 0.0417*** 0.0385*** 0.0549*** 0.590*** 0.0531*** 0.0613*** 
 
(0.005) (0.010) (0.009) (0.003) (0.004) (0.009) 
Urbanization rate -0.185*** -0.168*** -0.149*** -0.0929*** -0.169*** -0.137*** 
 
(0.027) (0.033) (0.035) (0.017) (0.027) (0.027) 
Constant 0.553** 0.325 -0.244 -0.0886 -0.192 0.528 
 
(0.233) (0.393) (0.378) (0.160) (0.182) (0.381 
Observations 20,342 7,124 7,515 58,056 35,938 7,345 
Notes:  The sample includes middle aged workers aged 41-55 and non-students.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table 30 External Effects on Employment Probability of Middle Aged Workers by 
Gender with Province Effects 
  2002 2004 2006 2008 2010 2012 
Female 
      
% of young HE graduates in 
the labor force 0.427** 0.522** 0.193 -0.145 0.151 -0.0511 
 
(0.198) (0.222) (0.220) (0.125) (0.175) (0.191) 
Minority 0.0357*** 0.0428*** 0.012 0.105*** 0.0320*** 0.0410*** 
 
(0.010) (0.016) (0.015) (0.007) (0.008) (0.014) 
Years of schooling 0.002*** 0.004*** 0.003*** 0.040*** 0.002*** 0.003*** 
 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Age 0.0319** 0.0372 0.0542** 0.0144 0.0723*** 0.0127 
 
(0.015) (0.026) (0.025) (0.011) (0.012) (0.025) 
Age squared 0.000*** 0.000* -0.001*** 0.000  -0.001*** 0.000  
 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Married 0.0147** 0.0207* 0.0381*** 0.467*** 0.0219*** 0.0183 
 
(0.007) (0.012) (0.011) (0.005) (0.005) (0.012) 
Urbanization rate -0.276*** -0.260*** -0.223*** -0.130*** -0.268*** -0.231*** 
 
(0.051) (0.056) (0.056) (0.032) (0.045) (0.048) 
Constant 0.373 0.225 -0.222  -0.138 -0.588** 0.765 
 
(0.362) (0.626) 0.593  (0.256) (0.284) (0.601) 
Observations 10,672 3,706 3,943 30,202 18,567 3,751 
Male       
% of young HE graduates in 
the labor force -0.0129 0.194** -0.054 -0.123*** -0.045 -0.0819 
 
(0.056) (0.095) (0.111) (0.036) (0.062) (0.099) 
Minority 0.0117** 0.0162* 0.00505 0.0255*** 0.0145*** 0.0190* 
 
(0.006) (0.010) (0.010) (0.004) (0.005) (0.010) 
Years of schooling 0.001* 0.002** 0.003*** 0.012*** 0.001*** 0.002* 
 
(0.000) (0.001) (0.001) (0.000) (0.000) (0.001) 
Age 0.0102 0.0187 0.0568*** 0.00746 0.0313*** 0.0306 
 
(0.012) (0.019) (0.019) (0.007) (0.009) (0.019) 
Age squared -0.0002  0.000  -0.001*** 0.000  0.000*** 0.000* 
 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Married 0.144*** 0.0997*** 0.142*** 0.812*** 0.164*** 0.191*** 
 
(0.010) (0.017) (0.019) (0.004) (0.008) (0.016) 
Urbanization rate -0.0869*** -0.0758*** -0.0671** -0.0257*** -0.0573*** -0.0212 
 
(0.014) (0.023) (0.027) (0.009) (0.015) (0.024) 
Constant 0.701*** 0.528 -0.401 -0.0269 0.193 0.184 
 
(0.271) (0.447) (0.451) (0.171) (0.217) (0.455) 
Observations 9,670 3,418 3,572 27,854 17,371 3,594 
Notes:  The sample includes middle aged female workers 41-55 and non-students.  
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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5.3.2. External Effects on Employment Probability of Less Educated Worker 
 
Figure 33 illustrates a high probability of labor force participation for those below high 
school completion. The underemployment rate may be high among less educated workers 
but the data does not provide us with the information on this. There is a decreasing trend 
of labor force participation of both men and women in accordance with an increase in 
ages over time.  
 
Figure 33 Estimated Probability of Labor Force Participation for Low Educated 
Workers by Genders 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes workers 
aged 15-55, below high school completion and non-students. 
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Figure 34 Estimated Probability of Labor Force Participation for Low Educated 
Workers by Years 
 
Source: Calculated by the author based on the data of VHLSS 2002-2012. The sample includes workers 
aged 15-55, below high school completion and non-students. 
Table 31 reports the results of the external effects of higher education 
worker-density in the young labor force on the employment probability of those with less 
than a high school degree with province effects. Studies by Moretti (2004) and Manning 
(2004) both find that less educated workers are the primary beneficiaries of human capital 
externalities and the results of this study are consistent with these researches. The effects 
on the probability of employment for the total population of less educated workers are 
statistically significant in all years except in 2006 with coefficients of 0.223 in 2002, 
0.367 in 2004, 0.277 in 2008, 0.232 in 2010 and 0.216 in 2012. These effects remain 
unchanged over time suggesting that a 0.10 increase in the college share in the young 
labor force externally increases the share of the population with less than a high school 
degree that is employed by more than 2 persons out of 100.  
 Table 32 presents the results for male and female labor force participation 
separately. The female labor force participation coefficients are significant for all years 
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except 2006 with coefficients of 0.411 in 2002, 0.582 in 2004, 0.529 in 2008, 0.449 in 
2010 and 0.335 in 2012, which suggests that a 0.10 increase in the college share in the 
young labor force externally increases the share of the employed female population with 
less than a high school degree by 3 to 6 persons over 100. While human capital external 
effects are large and highly significant for less educated female labor force participation, 
the effects are much weaker and less consistent for male labor force participation. The 
coefficients are statistically significant only in 2004 at 0.174 and even become negative 
but not significant in 2008.  
 The findings support the existence of human capital spillovers, suggesting that 
the share of young adults with higher education has positive external effects on the 
probability of employment. This may occur through the process of learning and skill 
accumulation when working along with highly educated workers, thus increasing the 
recipients’ willingness to work. An alternative explanation is that educated workers with 
high incomes can help to create employment for local workers by higher consumption 
and demand for locally produced goods and services which are often provided by less 
educated female workers as mentioned in the literature review that females are 
over-represented in the informal sector in Vietnam. 
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Table 31 External Effects on Employment Probability of Less Educated Workers 
with Province Effects 
  2002 2004 2006 2008 2010 2012 
% of young HE graduates in 
the labor force 0.223** 0.367*** 0.0919 0.277*** 0.232** 0.216** 
 
(0.095) (0.133) (0.108) (0.095) (0.108) (0.098) 
Female -0.0416*** -0.0504*** -0.0435*** -0.0562*** -0.0554*** -0.0516*** 
 
(0.002) (0.004) (0.004) (0.002) (0.002) (0.004) 
Minority 0.0350*** 0.0303*** 0.0273*** 0.0396*** 0.0422*** 0.0491*** 
 
(0.004) (0.008) (0.007) (0.004) (0.003) (0.006) 
Years of schooling 0.005*** 0.0014 -0.0019 -0.003*** 0.000  0.002** 
 
(0.000) (0.001) (0.001) (0.001) (0.000) (0.001) 
Age 0.0129*** 0.0188*** 0.0206*** 0.0247*** 0.0233*** 0.0193*** 
 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Age squared 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 
 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Married 0.0217*** 0.00419 0.0111* 0.00269 0.0102*** 0.0103* 
 
(0.003) (0.006) (0.006) (0.003) (0.003) (0.006) 
Urbanization rate -0.195*** -0.133*** -0.136*** -0.203*** -0.201*** -0.190*** 
 
(0.023) (0.032) (0.026) (0.023) (0.026) (0.024) 
Population ages 15-24 0.0563 0.195 0.159 0.269** 0.187 0.309*** 
 
(0.118) (0.164) (0.133) (0.119) (0.135) (0.119) 
Population ages 65+ 0.051 0.126 0.0833 0.332** 0.242 0.218 
 
(0.151) (0.214) (0.177) (0.151) (0.171) (0.161) 
Constant 0.733*** 0.610*** 0.608*** 0.527*** 0.534*** 0.566*** 
 
(0.031) (0.046) (0.040) (0.031) (0.034) (0.036) 
Observations 55,481 12,479 12,287 63,426 74,554 14,531 
Notes:  The sample includes middle aged workers 15-55, non-students and less than high school 
graduates. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 32 External Effects on Employment Probability of Less Educated Workers by 
Gender with Province Effects  
 
Notes:  The sample includes middle aged female workers 15-55, non-students and less than high school 
graduates. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
 
 
 
 
 
 
 
 
 
2002 2004 2006 2008 2010 2012
Female
% of young HE graduates in
the labor force 0.411*** 0.582** 0.313 0.529*** 0.449** 0.335*
(0.154) (0.236) (0.199) (0.193) (0.195) (0.189)
Female
Minority 0.043*** 0.043*** 0.037*** 0.050*** 0.058*** 0.068***
(0.006) (0.013) (0.013) (0.006) (0.005) (0.011)
Years of schooling 0.005*** 0.0018 -0.0021 -0.005*** -0.001* 0.002
(0.001) (0.002) (0.002) (0.001) (0.001) (0.001)
Age 0.018*** 0.023*** 0.029*** 0.031*** 0.029*** 0.024***
(0.001) (0.002) (0.002) (0.001) (0.001) (0.002)
Age squared 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Married -0.007* -0.0152* -0.005 -0.026*** -0.019*** -0.019**
(0.004) (0.009) (0.009) (0.004) (0.004) (0.009)
Urbanization rate -0.268*** -0.190*** -0.217*** -0.301*** -0.295*** -0.245***
(0.038) (0.057) (0.048) (0.047) (0.048) (0.046)
Population ages 15-24 0.174 0.537* 0.475* 0.632*** 0.398 0.529**
(0.193) (0.291) (0.246) (0.242) (0.246) (0.231)
Population ages 65+ 0.176 0.352 0.255 0.609** 0.507 0.516*
(0.246) (0.380) (0.324) (0.306) (0.311) (0.308)
Constant 0.605*** 0.428*** 0.367*** 0.319*** 0.354*** 0.387***
(0.050) (0.079) (0.069) (0.061) (0.062) (0.066)
Observations 29,304 6,263 6,460 31,609 37,859 7,321
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Table 32 External Effects on Employment Probability of Less Educated Workers by 
Gender with Province Effects Cont. 
 
  2002 2004 2006 2008 2010 2012 
% of young HE graduates in 
the labor force 0.411*** 0.582** 0.313 0.529*** 0.449** 0.335* 
 
(0.154) (0.236) (0.199) (0.193) (0.195) (0.189) 
Female 
      
       Minority 0.043*** 0.043*** 0.037*** 0.050*** 0.058*** 0.068*** 
 
(0.006) (0.013) (0.013) (0.006) (0.005) (0.011) 
Years of schooling 0.005*** 0.0018 -0.0021 -0.005*** -0.001* 0.002  
 
(0.001) (0.002) (0.002) (0.001) (0.001) (0.001) 
Age 0.018*** 0.023*** 0.029*** 0.031*** 0.029*** 0.024*** 
 
(0.001) (0.002) (0.002) (0.001) (0.001) (0.002) 
Age squared 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 
 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Married -0.007* -0.0152* -0.005  -0.026*** -0.019*** -0.019** 
 
(0.004) (0.009) (0.009) (0.004) (0.004) (0.009) 
Urbanization rate -0.268*** -0.190*** -0.217*** -0.301*** -0.295*** -0.245*** 
 
(0.038) (0.057) (0.048) (0.047) (0.048) (0.046) 
Population ages 15-24 0.174 0.537* 0.475* 0.632*** 0.398 0.529** 
 
(0.193) (0.291) (0.246) (0.242) (0.246) (0.231) 
Population ages 65+ 0.176 0.352 0.255 0.609** 0.507 0.516* 
 
(0.246) (0.380) (0.324) (0.306) (0.311) (0.308) 
Constant 0.605*** 0.428*** 0.367*** 0.319*** 0.354*** 0.387*** 
 
(0.050) (0.079) (0.069) (0.061) (0.062) (0.066) 
Observations 29,304 6,263 6,460 31,609 37,859 7,321 
Male       
% of young HE graduates in 
the labor force 0.020  0.174** -0.031  0.056  0.008  0.067  
 
(0.058) (0.075) (0.083) (0.059) (0.068) (0.113) 
Female 
      
       Minority 0.0202*** 0.0138** 0.009  0.0244*** 0.0274*** 0.0260*** 
 
(0.004) (0.007) (0.008) (0.004) (0.004) (0.007) 
Years of schooling 0.004*** -0.0001 -0.003** -0.003*** 0.001*** 0.001  
 
(0.000) (0.001) (0.001) (0.001) (0.000) (0.001) 
Age 0.00531*** 0.0132*** 0.0177*** 0.0164*** 0.0145*** 0.0115*** 
 
(0.001) (0.002) (0.002) (0.001) (0.001) (0.001) 
Age squared 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 
 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Married 0.0694*** 0.0354*** 0.0424*** 0.0477*** 0.0683*** 0.0648*** 
 
(0.004) (0.008) (0.009) (0.004) (0.004) (0.008) 
Urbanization rate -0.109*** -0.0783*** -0.0777*** -0.102*** -0.0955*** -0.117*** 
 
(0.015) (0.018) (0.020) (0.014) (0.016) (0.027) 
Population ages 15-24 -0.093  -0.140  -0.170* -0.064  -0.058  0.051  
 
(0.071) (0.092) (0.102) (0.073) (0.084) (0.137) 
Population ages 65+ -0.149  -0.182  -0.110  -0.045  -0.089  -0.113  
 
(0.096) (0.129) (0.143) (0.096) (0.109) (0.183) 
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Constant 0.875*** 0.784*** 0.747*** 0.728*** 0.715*** 0.758*** 
 
(0.022) (0.034) (0.037) (0.022) (0.024) (0.042) 
Observations 26,177 6,216 6,515 31,817 36,695 7,210 
Notes:  The sample includes middle aged male workers 15-55, non-students and less than high school 
graduates. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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CHAPTER 6:  
DISCUSSIONS AND CONCLUSIONS 
 
 
As mentioned in previous chapters, ‘Doi Moi’, as a process of renovation was extended to 
higher education by drastic changes in the government policy. The economic reforms 
associated with ‘Doi Moi’ contributed to a rising demand for skilled workers, especially 
for those with a background of university education. To respond to this, the government 
has promoted the development of higher education by a series of policies directly leading 
to the expansion of the system. Since the end of 1990s, there have been three major 
reforms that contributed to the transformation, namely, privatization of higher education, 
loosening enrolment quotas and expansion of the institution network.  
It is clear that the expansion of university education in Vietnam has provided 
more educational opportunities for the country’s young population. New universities and 
academic programs have been established to meet the urgent demands for human 
resources, leading to unprecedented increases in the supply of higher education graduates. 
Under the expansion, the characteristics of high school graduates as well as university 
graduates also have changed.  
The increased supply of university graduates, as a result of the rising demand for 
skilled labor after the implementation of 'Doi Moi' and the government’s higher education 
expansion policy, consequently has had great effects on the labor market outcomes. Thus 
this dissertation examined first the changes in the characteristics of high school graduates 
as well as university graduates in the labor force after the introduction of the expansion 
policy and it then investigated the impacts of the increased supply of workers with 
university education on labor market outcomes, specifically the rate of returns to 
university attainment. In spite of the importance of research on higher education 
expansion in Vietnam, there have been few in-depth longitudinal studies looking at the 
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long-term relationship between the increased supply side of university graduates and the 
labor market outcomes. This study is a comprehensive research regarding the issue. 
Using a series of seven repeated cross sections of the Vietnam Household Living 
Standard Surveys from 2002 to 2014, this dissertation attempted to investigate this trend 
over a decade. The results of the empirical analyses in this study are presented in the 
following section. 
 
6.1. Discussions 
The full sample for the analysis includes individuals who are non-students and aged 
24-55 in the seven consecutive rounds of VHLSS from 2002-2014. One of the biggest 
advantages of VHLSS is weight. Thus individual weight is utilized in each round of the 
data to make the results comparable among different rounds. The provincial population 
data also comes from the General Statistical Office while the numbers of expected 
university graduates every year are obtained from the Ministry of Education and 
Training.  
The first empirical part of the dissertation was to analyze the effects of the 
expansion policy on educational attainment of the labor force in Vietnam throughout the 
period of 2002-2014. Research Question 1-1 asks since there are more chances to 
advance to higher levels of education, how have the characteristics of those with 
university education changed. To answer this question, the study tests Hypothesis 1-1, 
namely, young workers have more chance to advance their education to the university 
level after the introduction of the higher education expansion policy. To come to the point, 
this hypothesis is, essentially, confirmed. The results of multinomial probit models show 
that along with the process of university expansion, the numbers of expected university 
graduates to population ratios within each province in the previous year are statistically 
significant for the whole period, indicating a strong effect of university expansion on the 
population’s educational attainment. The chance to graduate from university is 
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significantly enhanced for all younger cohorts compared with the base cohorts of 52-55 
over time, especially from 2008 onwards. This suggests that the university expansion 
policy has a strong effect on educational achievement of many people in Vietnam. 
There is also a shift in workers’ educational attainment between state and private 
sectors. The state sector tends to increasingly attract workers with university education 
while workers without high school completion are more likely to be employed by the 
private sector. This fact can have a negative effect on the mobility of resources since the 
later estimates of earnings equations show that it is the private and foreign sectors that 
offer higher returns to university education. 
Research Question 1-2 asks to what extent the expansion policy has affected the 
university education attainment of female and male workers, separately. Related to this 
research question is Hypothesis 1-2, namely, although there is a comparatively 
equalitarian picture between the two genders regarding their high school completion 
among the young labor force, noticeable gender gaps still exist at the university level. 
Female workers are less likely to achieve four-year university education than their 
counterpart males. The results report that there is an opposite trend in female’s university 
education achievement between the two halves of the period. While the gender gap at the 
university level in Vietnam is relatively small, females still suffer higher probability of 
dropping out before high school completion and this trend seems consistent over time. 
Females’ lower probability to complete high school directly affects their opportunity to 
go to university. Thus, gender is still a negative factor in explaining educational 
achievement of the female labor force throughout the period.  
 Related to the effects of the university expansion on wages, Research Question 
2-1 asks how the rate of returns to university education has changed over time along 
with the university expansion. Related to this research question, the study tests 
Hypothesis 2-1, namely, due to dramatic increases in the supply of workers with higher 
education, it is possible to think that the rate of returns for university-trained workers 
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have declined over the period. In addition, Research Question 2-2 asks what is the wage 
trend of workers who benefited from the reforms at different stages of the expansion. 
Related to this research question, the study tests Hypothesis 2-2, namely, individuals who 
benefited from the expansion of the university system might have also gained in wages at 
different stages of the expansion; however, their wage trend also starts to decrease. 
Finally, Research Question 2-3 asks what is the wage trend of workers who benefited 
from the reforms at different stages of the expansion in big cities, namely, Hanoi, 
Hochiminh City and their satellite provinces. Related to this research question, the study 
tests Hypothesis 2-3, namely, workers in big cities who benefited from the university 
expansion have also gained in wages compared with those who would have pursued 
university education regardless. The rate of returns for workers in big cities still increases 
towards the end of the period in spite of the growing supply. 
The results of OLS regressions show that the average return to a university 
degree increases in the first half of the period but it starts to decline in the second half. 
Thus the hypothesis is, essentially, confirmed. The declining trend of the returns to 
university education toward the end of the period has some implications. First, the 
supply of university graduate is likely to increase faster than the growing demand for 
highly qualified workers in the labor market. Secondly, one of the important functions 
of university education is signaling and university degree is considered as a signal of 
ability. Thus when the number of university holders increase quickly, the labor market 
would reward them with a lower payoff as the university trained labor force is no longer 
scare.  
A university degree in Vietnam corresponds to 4 years of studies in a higher 
education institution. Thus the annualized average returns to a university degree are 
0.09-0.15. The average returns to a year of university education for Vietnam are in line 
with the results obtained for other countries. Heckman and Li (2004) find that the 
average rate of returns to a year of university education in China is around 0.11-0.23. 
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The returns to a year of university education are 0.09-0.17 and 0.09-0.14 for females 
and males respectively. The results suggest higher returns to university education for the 
female population.  
To implement the IV method, the study starts to examine the criteria for a valid 
instrumental variable. The increase in student intake capacities of the higher education 
institutions was largely regulated by the government policy. This is the main reason why 
the university expansion can be considered as an exogenous and non-anticipated change 
in educational opportunities for the population. In addition, increases in student intake 
capacities of the university system are greatly varied by provinces and cities. The 
differences in educational resources among provinces and centrally administered cities at 
the beginning of the expansion, along with the government policies are the main reasons 
for the varying intake capacities of universities in each province. This strongly suggests 
that the changes in access to university education within provinces were exogenous for 
young individuals and their family. 
For the above reasons, the student to population ratio within each province 
which represents for the level of the university expansion can be utilized as an exogenous 
instrument for the variable of individuals’ university education attainment in the earnings 
equations. In Vietnam, it is usually not difficult for students to graduate once they are 
admitted into the institutions, but in many cases, it takes university students more than 
four years to graduate. Therefore, instead of using the number of student enrolments in 
four or five years earlier, the study utilizes the ratio of expected university graduates to 
population within each province one year before for the calculations of the rate of returns. 
This helps to more clearly see the effect of the expansion on wages of workers. The rate of 
returns estimated with an IV is defined as the average return to university education for 
individuals who are induced to hold a university degree as a result of the higher education 
reform. 
In order to use the IV method, two requirements should be met. The first one is 
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that the instrument is uncorrelated with unobserves, which should be true because all 
students have to pass the high school graduation exams before submitting their 
applications for university admission. Admissions to prestigious universities in Vietnam 
are always very competitive. The second requirement for a valid instrument is the 
positive correlation between workers with university education and the expansion policy. 
This can be tested. In the first stage of IV equations, the correlations of the expansion on 
university-trained workers show positive and significant signs in all years.  
The IV rate of returns to a year of university education in Vietnam varies 
between 0.24-0.55 while the annualized IV returns for females and males are 0.27-0.64 
and 0.24-0.51, respectively. The returns to university attainment in IV earning equations 
are much higher than in the OLS estimates. The gaps between the IV and OLS estimates 
of the returns to university attainment above could be explained by the fact that the return 
to education varies across individuals (for example, Card 1995). In this case, the IV 
estimates using the university expansion as an instrument are the ratio of the differences 
in average wages and average education between individuals who could advance their 
education to the university level due to the university expansion. In other way to speak, 
the higher education expansion policy affects the decision of schooling of a subset of 
individuals, who would not continue their university education otherwise. For example, 
due to the expansion, individuals who were from less advantaged family background 
could have access to higher education. Another possibility is that individuals can be more 
motivated to pursue university education due to the fact that the newly established 
institutions could offer study majors that enable students to have a high rate of return 
when they enter the labor market. 
If the existence of the newly established higher education institutions affects the 
education decisions of these individuals, then the IV estimation depends on the marginal 
return to education in this subset of the population. According to the results, individuals 
who could obtain university education due to the university expansion own a higher 
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return than the returns to education for those who would have pursued university 
education regardless. Persons who benefited from the university expansion in terms of 
education attainment have gains also higher wages. It is likely that the productivity of the 
treated group is higher than the average level. Perhaps the expansion has enabled highly 
qualified youths who for some reason could not pursue university education could be 
admitted under the new system. Another possibility that the newly established institutions 
might have offered useful study majors or high-quality academic programs that can bring 
about high returns to their graduates when they enter the labor market. Based on these, it 
can be said that the university expansion policy has been quite successful.  
However, similar to the previous OLS estimates, the marginal rate of returns to 
university education also starts to decline from 2012. It means that the rate of returns for 
individuals who could obtain university education due to the expansion is also negatively 
affected by the rising supply of university-trained workers as the situation for the whole 
population. Another possibility is there is a declining trend in the quality of higher 
education institutions that give the degrees. During the university expansion, the quality 
of academic programs is always one of the most challenging issues. Thus the analysis of 
the effects on the quality of the university system and academic programs could be a 
promising direction for future research.  
Regarding the Research Question 2.3, as discussed in previous chapters, there 
have been variations in access to university education among different provinces and 
centrally administered cities. There are cities and provinces with greater and lesser access 
to university. For instance, more than haft of the institutions concentrated in the most two 
densely populated cities of the country, Hanoi and Hochiminh City. In 1993, there were 
70 institutions in the country, of which 32 institutions are located in these two cities. 
Twenty years later, although the number of universities has increased by almost three 
times to 202 institutions, there have been no major changes in the university allocation 
map of the country. Hanoi and Hochiminh City are still the places that own the highest 
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university concentration with 66 and 42 institutions, respectively. In addition, there is also 
a timing gap in the policy introduction between the two cites. 
Interestingly, the IV results of Hanoi and Hochiminh City and their satellite 
provinces show that rate of returns is divided into two phases: before 2008 and after 2010. 
The rate of returns is statistically significant at -1.99 in 2002, indicating that the value of a 
bachelor degree is even lower than a high school diploma. This is similar to a finding of 
Carneiro et. al (2011) which reports that the marginal rate of returns to one year of college 
of US white males declines to almost -2. The rate of returns from 2004 to 2008 is 
insignificant which means that a university degree is not valued higher than a high school 
diploma. This indicates a lower productivity of workers who benefited from the 
expansion in Hanoi, Hochiminh City and nearby provinces than in other parts of the 
country. It also can be interpreted that because of high prices in Hanoi and Hochiminh 
City, many of university graduates in these cities and provinces are willing to work rather 
than to be jobless, even with lower wages than high school graduates. Another possibility 
is workers who benefited from the expansion in this area concentrated in the state sector, 
which often offers lower wages than the private and foreign sectors. However, in the 
second phase, the marginal rate of returns turns to positive and statistically significant, 
fluctuating between 0.93-1.26. Why does the marginal rate of returns in Hanoi, 
Hochiminh City and their satellite province change dramatically after 2010? Since this is 
beyond the research framework of the research, there is a need to have an in-depth 
research into the quality of academic programs and socioeconomic situation in these 
cities and provinces to shed some light into the issue. 
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Table 33 Summary of the Rate of Returns to 4 Year-University Education 
 
  2002 2004 2006 2008 2010 2012 2014 
Average rate of 
returns        
Overall country 0.358*** 0.366*** 0.503*** 0.569*** 0.608*** 0.515*** 0.442*** 
Female 0.366*** 0.333*** 0.549*** 0.590*** 0.667*** 0.515*** 0.443*** 
Male 0.360*** 0.411*** 0.483*** 0.554*** 0.567*** 0.525*** 0.443*** 
Hanoi, HCM & 
nearby provinces 0.339*** 0.420*** 0.554*** 0.689*** 0.645*** 0.594*** 0.516*** 
Marginal rate of 
returns        
Overall country 2.194*** 1.146*** 1.891*** 0.971*** 1.661*** 1.051*** 1.081*** 
Female 2.557*** 1.629*** 2.140*** 1.068*** 1.598*** 1.089*** 1.904*** 
Male 2.030*** 1.052*** 1.861*** 0.958*** 1.936*** 1.072*** 0.715*** 
Hanoi, HCM & 
nearby provinces -1.989** -0.172 0.485 -0.0974 1.261*** 0.800** 0.929*** 
Source: Created by Author. 
An issue of the sample selection bias in this study is that we are not observing the 
population as a whole when estimating the returns to education on the characteristics of 
those in waged employment since many individuals in Vietnam are self-employed rather 
than in waged work. Thus, the study follows Heckman Maximum Likelihood procedure 
that controls self-selection bias for the whole sample of the study.  
In the participation equation of the Heckman corrected earnings functions, the 
lambda term is negatively significant throughout the period, which means that the 
unobservables are negatively correlated with one another. This may indicate that 
characteristics that raise an individual’s wages in fact can reduce this person’s probability 
of being employed. For instance, workers with university education usually ask for a 
higher salary than high school graduates. When employers cannot offer such salary levels, 
these workers decide to stay out of the labor market until they could find a well-paid job. 
However, the earnings equations also reveal that once they are hired, they could earn a 
higher return than a high school graduates. 
The coefficients on treatment variable in the participation equation of Heckman 
models are positive and significant throughout the period except 2006 and 2014, 
indicating that the expansion might have a positive effect on workers’ chance to 
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participate in waged employment. This suggests the existence of some externalities of 
university expansion in the labor market, which are examined in the Research Question 3 
of this study. 
Finally, related to the external effects of higher education expansion, Research 
Question 3-1 asks how the share of young workers with higher educational backgrounds 
has influenced middle-aged and senior workers’ labor force participation probability. 
Related to this research question, the study tests Hypothesis 3-1, namely, the increases in 
the share of young higher education graduates can have a negative effect on the 
probability of employment for middle-aged and senior workers. The results of the 
probability linear model with province random effects for the employment probability of 
middle aged workers show that the share of young higher education graduates has 
positive effects on employment in the first half of the period but they turn to negative in 
2008 and after. To come to the point, the hypothesis of the research question is, essentially, 
confirmed. It is likely that when the supply of young workers with higher education 
graduates started to increase, it positively influenced the employment opportunity for 
middle-aged workers. However, when the supply of educated workers increased faster 
than the level the labor market could absorb, it led to a higher unemployment rate and the 
older workers are the first ones to suffer. This phenomenon is coincident with the change 
in the Vietnamese population structure.  
Since 2008, Vietnam has been in a period of a golden population structure when 
the share of the working age population is growing significantly while the population 
dependency ratio is falling. This period is supposed to last about 27 years (from 2008 to 
2035), with approximately 66% of the population in the working age. Annually, the labor 
force is forecasted to increase by an average of 1.5 million people. Because of this rapid 
expansion of the young labor force, many elder aged laborers have to leave their working 
place in their early 50s. At the time of writing this dissertation, the National Assembly 
planned to discuss a revised draft Law on Social Insurance, considering raising the 
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retirement age for both men and women. However, opponents of the reform argue that an 
increase in the retirement age would result in fewer job opportunities for younger 
workers. 
Research Question 3-2 asks how the concentration of higher education graduates 
in the labor force has influenced the employment opportunity of less-educated worker. 
Related to this research question, the study tests Hypothesis 3-2, namely, higher 
education worker-density in the labor force can positively influences the employment 
probability of less educated workers in the provinces. The results of the probability linear 
model with province random effects for the employment probability of less educated 
workers show that those with less than a high school degree receive large external 
benefits and this trend is consistent for the entire period of 2002-2012. Thus the 
hypothesis of the research question is, essentially, confirmed. This is also compatible with 
the hypothesis that human capital spillovers increase the recipients’ willingness to 
participate in the labor force. In terms of gender, while the local level external effects of 
human capital, as measured by the share of young workers with higher education, are 
large and highly significant for less educated female labor force participation, the effects 
are much weaker and less consistent on male labor force participation. As stated in 
Chapter 4, this can be explained by contributions of educated workers with high incomes 
to the employment opportunity for local workers through higher consumptions and 
demands for locally produced goods and services. Such goods and services are often 
provided by less educated female workers. 
 When looking at the whole picture, we find that the access to higher education in 
Vietnam has improved substantially during the expansion, which means that more people 
can get the benefit of university education. The expansion has been successful, 
represented by a higher productivity of university graduates who could enjoy the benefit 
of the expansion policy. Although the overall rate of returns to university education 
already started to decline associated with the dramatic increase in the supply side, the 
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marginal rates of return of those who were enabled to obtain university education under 
the expansion policy still stay high. Meanwhile, although the increase in the share of the 
young population with higher education has the potential to create more employment 
opportunities for the less educated individuals, especially female workers; it is likely to 
exacerbate the unemployment rate among older workers.  
 
6.2. Limitations of the Study 
This study contains some notable limitations. Firstly, the study utilizes the data from the 
six rounds of VHLSSes and the data of each round is collected from interviews with 
different individuals. Therefore, the characteristics of the target population may vary, 
affecting the comparability of the data among different rounds. In addition, it is possible 
that a substantial group in Vietnamese society can be excluded from the samples due to 
the sampling method. The target sample of individuals is constructed on the basis of the 
official lists of registered households in communes and urban ward that have lived in the 
area of communes for at least six months. Due to the household registration system 
known as ‘ho khau’ in the country, many households and individuals do not meet the strict 
criteria to register and stay unregistered, thus not included in the sample. Household and 
individuals who recently migrated are also excluded from the sampling frame. The 
structural exclusion of those without ‘ho khau’ from the data may lead to an overestimate 
of the rates of return to education. 
Secondly, for IV instruments, we use theoretical years, assuming that people 
enter primary school at age 6 and complete their high school at age 18 but in reality many 
may drop out before high school completion so IV estimates could be upward biased. 
More over, we do not have trackback information on family backgrounds of workers from 
the data and household characteristics variables have not been included. These may cause 
another bias to the estimations.  
Finally, another limitations come from fact that there is a difference between 
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income and salary in Vietnam, especially for the state sector. Thus it could lead to a lower 
rate of returns for individuals working in this sector. In addition, there is a possibility that 
university graduates can migrate to other provinces to work after they graduated.  
 
6.3. Conclusions 
Along with the economic reforms, human capital has become a bottleneck in the 
country’s development. Vietnam’s Ministry of Education and Training realized that the 
country could maintain its economic development only if the education system were 
reorganized, expanded and modernized. People are the most valuable resource of the 
newly-emerging nation; therefore, the question of skilled workers has become an 
extremely important task for the whole education system of the country in general and the 
higher education system in particular (MOET, 2000). The Ninth Congress of the Vietnam 
Communist Party has also affirmed that to bring the country out of an under-developed 
situation, and to lay down the foundation for the country to become basically an 
industrialized, modernized nation by 2020, the roles of education and science and 
technology have to become decisive and the requirements for the development of higher 
education must become urgent. 
As a result, in the last two decades, the university system in Vietnam has 
experienced a rapid growth in terms of access. Between 1987 and 2008, the number of 
students enrolled in universities increased by fifteen-fold, with more than a three-fold 
increase in the number of institutions. The gross enrolment rate at the tertiary level in 
2010 was 22.3 percent, implying that Vietnam has entered the second stage of higher 
education development.  
Under the expansion, it is important to the see how the characteristics of high 
school graduates as well as university graduates have changed along with the process of 
expansion in university education. This study examines how the educational attainment 
of different cohorts and the two genders has changed over the period of 2002-2014. 
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Additionally, the increased supply of university graduate has had great effects on labor 
market outcomes. There is a need to investigate the current trend for the country after the 
introduction of the expansion policy and to see how differently wage employment 
opportunities as well as private returns for different groups of individuals have changed. 
It is also important to examine the effects of human capital externalities on the 
employment opportunity of older workers and the less educated labor force. 
Against this background, this study sets out to explore the following three major 
research questions: (1) how the characteristics of university graduates as well as high 
school graduates in the labor force have changed due to the higher education expansion 
policy and increases in number of universities in the country; (2) how wage employment 
and private rates of return to university education of laborers have changed due to the 
dramatic increase in the supply of university educated workers; and (3) what are the 
external effects of higher education on labor force participation. 
The purpose of this study is to investigate the current trend in Vietnam after the 
introduction of the expansion policy and to see how differently wage employment 
opportunities as well as private returns for different groups of individuals have changed. 
It also aims to give some explanations of higher education’s external effects on the 
employment probability of local residents via changes in the proportion of university 
workers. 
This study is significant because it makes an academic contribution in the 
following respects. First, it is a comprehensive research examining effects the higher 
education expansion policy on the labor market outcomes over more than decade in 
Vietnam. The rates of return to education in Vietnam have been investigated intensively 
in the past. However, few studies have empirically examined the long-term relationship 
between the increased supply side of university graduates and the labor market outcomes. 
Moreover, the study also investigates the effect of the expansion policy on labor market 
outcomes in big cities of the country, namely, Hanoi, Hochiminh City and their satellite 
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provinces. 
Second, this study puts more effort in calculating the marginal rate of returns to 
university education, dealing with endogeneity issue of the education variable in the 
Mincerian equation, which has been a significant shortcoming in the empirical literature 
on rates of return to education in Vietnam. The study tries to build a model of the return to 
education by utilizing instrumental variable method with an exogenous instrument, 
represented by the ratio of expected university graduates to population within each 
province in the previous year. 
Finally, although there are a number of studies on human capital externalities in 
the local context of developed countries, few research studies have been done into 
developing countries’ backgrounds; so far, there have been no empirical studies 
examining human capital externalities in Vietnam. This study attempts to fill this gap 
through suggesting some explanations of higher education’s effects on the employment 
probability of local residents via changes in the proportion of university-trained workers. 
The study bases its analysis related to the first research question on the following 
hypotheses: (1-1) younger cohorts have more chance to advance their education to the 
university level after the introduction of the higher education expansion policy; (1-2) 
female workers are less likely to achieve four-year university education than their 
counterpart males. 
The hypotheses related to the second research question are as follows: (2-1) the 
rate of returns for university-trained workers has declined over the period; (2-2) 
individuals who benefited from the expansion of the university system might have also 
gained in wages; however, their wage trend starts to decrease due to the rising supply of 
university graduates; (2-3) young workers in big cities who benefited from the university 
expansion have also gained in wages compared with those who would have pursued 
university education regardless. In addition, the rate of returns for workers in big cities, 
namely, Hanoi, Hochiminh City and their satellite provinces still increases towards the 
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end of the period in spite of the growing supply. 
The other hypotheses related to the third research question are as follows: (3-1) 
increases in the share of young higher education graduates can have a negative effect on 
the probability of employment for middle-aged and senior workers; (3-2) higher 
education worker-density in the young labor force can positively influences the 
employment probability of less educated workers in the provinces. 
The study applies different statistical and analytical models for each research 
question. The first research question utilizes a multinomial probit model to examine the 
changes in the characteristics of high school graduates as well as university graduates. In 
order to consistently estimate private rate of returns to education during the higher 
education expansion, three different approaches, namely, Ordinary Least Squares, 2SLS 
and Heckman corrected earnings functions are adopted. The last research question 
employs linear probability models with province random effects. The study tries to 
capture unobserved heterogeneity at the provincial level by using effects estimation to a 
cluster sample, where the well-defined cluster is the province in the pooled data set. The 
data used for this study comes from a series of seven repeated cross sections of the 
Vietnam Household Living Standards Surveys (VHLSS) for the years 2002, 2004, 2006, 
2008, 2010, 2012 and 2014, conducted by the General Statistical Office of Vietnam. The 
sample includes individuals aged 24 to 55, and non-students. The numbers of expected 
university graduates every year are obtained from the Ministry of Education and Training 
and the provincial population data also comes from the General Statistical Office. These 
individuals are expected to have made decisions about university attainment when they 
were 18 years old, thus before and during the university expansion in Vietnam. 
The estimation results regarding the effects of the expansion policy on 
educational attainment of the labor force in the country throughout the period of 
2002-2014 shows that along with the process of university expansion, there is a 
continuous increase in the age cohorts of laborers with a university degree. These changes 
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in the age cohorts of university graduates reflect the same trend with the process of 
university expansion in the country.   
The results also report that while the gender gap at the university level in 
Vietnam is relatively small, females still suffer higher probability of dropping out before 
high school completion and this trend seems consistent over time. Females’ lower 
probability to complete high school directly affects their opportunity to go to university. 
Thus, gender is still a negative factor in explaining educational achievement of the female 
labor force throughout the period. 
The estimation results on the rate of returns to university education show that the 
returns increase in the first half of the period before declining in the second half. 
Additionally, individuals who could obtain university education due to the university 
expansion own a higher return than the returns to education of those who would have 
pursued university education regardless. In other way to speak, persons who benefited 
from the university expansion in terms of education attainment have gained also higher 
wages. This means that the expansion policy has been successful in creating workers with 
higher productivity. In addition, there is an opposite trend between the rate of returns for 
overall country and the rate of return for big cities. The former starts to decline toward the 
end of the period while the latter is still on an increase. 
The estimation results on the external effects of university education show that 
the share of young higher education graduates has a positive effect on the population’s 
employment in the first half of the period but it turns to negative in the latter half. It is 
likely that when the supply of young workers with higher education starts to increase, it 
positively influences the employment opportunity for middle-aged workers. However, 
when the supply of educated workers increases faster than the level the labor market 
could absorb, it leads to a higher unemployment rate. On the contrary, the results of the 
external effects on employment probability of less educated workers show that those with 
less than a high school degree receive large external benefits and this trend is consistent 
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for the entire period. 
The findings of this dissertation suggest several policy implications. As 
mentioned earlier, although wage employment has grown steadily in the country in the 
last decade, around 50 percent of all workers in Vietnam are still engaged in non-wage 
employment. Non-wage employees are more at risk of lacking decent work. Women 
suffer more than men in terms of vulnerability. According to the ILO Report in 2009/2010, 
the average annual growth in wage employment in Vietnam is persistently lower than the 
growth of the labor force and lags behind most countries in the ASEAN regions. As 
mentioned earlier, Vietnam has entered the period of golden population structure. If this 
opportunity is not supported by appropriate human resource development strategies for 
the absorption of the expanding working age population into the labor market through 
policies such as employment-centered development, the country will waste its human 
resources and face more challenges in the post-golden population structure period.  
As found in the analysis of economic returns to education, the rate of returns to 
university education of the whole country starts to decline at the end of the period. It is 
likely that the growing supply of higher education graduates surpasses the increase in 
labor productivity, thus offsetting the positive effects of university education. To keep the 
returns from slowing down, besides the right employment centered development policies, 
it is also important to ensure and raise the quality of the higher education system along 
with the expansion in its scope. Although the results of this study show the expansion 
policy has been quite successful in terms of its effect on the labor market outcomes, it has 
been criticized that many of higher education graduates lack essential skills to perform 
adequately in the work place. In fact, quality is a major challenge to all newly emerging 
mass higher education systems. Thus an investigation into the quality of the university 
system and academic programs could be a promising direction for future research. 
It is crucial for the government to further promote the development of higher 
education by ensuring the quality of the education system in order to increase higher 
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education graduates’ skills and competence. The government can enhance the workforce 
productivity by encouraging universities to use their resources to developing studying 
majors that bring higher returns for graduates when they enter the labor market. At the 
same, it is necessary to facilitate the shift of university-trained workers across working 
sectors or to higher productivity sectors. To improve the relevance and the quality of the 
education system, it is also important to strengthen the institutional linkages between 
employers and training providers.  
In addition, the lower rate of returns in big cities and their satellite provinces 
compared with the overall country implies the necessity to keep a balance of the higher 
education institutions network between Hanoi, Hochiminh and other provinces. The 
government needs to establish new universities in other parts of the country as well.  
 Finally, the analysis of the external effects of higher education on employment 
probability of less educated workers shows that policies aimed at expanding higher 
education in Vietnam could significantly improve labor market prospects for 
non-graduate workers. This contributes to maintaining the economic growth of the 
country. 
In conclusion, economic growth and higher education expansion need to be seen 
as having an inter-dependent relationship. Higher education adds to the supply of skills 
and knowledge that is contributing to economic growth. Meanwhile, high rates of 
economic growth need to be sustained in order to effectively use the skills and knowledge 
created by higher education and to provide additional resources for the development of 
higher education. Policy makers must take this inter-dependent relationship into 
consideration in order to make the appropriate investment and human resource 
development policies.
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Table A-1: Descriptive Statistics for Multinomial Probit Model, VHLSS 2002 
2002 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.137 0.344 0.14 0.347 0.108 0.311 0.202 0.401 
Cohorts 28-31 0.135 0.342 0.133 0.34 0.144 0.351 0.147 0.354 
Cohorts 32-35 0.138 0.345 0.137 0.344 0.155 0.362 0.0872 0.282 
Cohorts 36-39 0.155 0.361 0.153 0.36 0.172 0.377 0.101 0.302 
Cohorts 40-43 0.142 0.349 0.141 0.348 0.149 0.356 0.144 0.351 
Cohorts 44-47 0.132 0.339 0.134 0.34 0.124 0.33 0.137 0.344 
Cohorts 48-51 0.0923 0.289 0.0936 0.291 0.0849 0.279 0.0947 0.293 
Female 0.512 0.5 0.529 0.499 0.454 0.498 0.363 0.481 
Working sectors 
        Foreign 0.000662 0.0257 0.000741 0.0272 0.000375 0.0194 0 0 
State 0.0212 0.144 0.0216 0.145 0.0224 0.148 0.00293 0.0541 
Private 0.604 0.489 0.575 0.494 0.696 0.46 0.936 0.245 
Regions 
        North East 0.102 0.303 0.105 0.306 0.0967 0.296 0.0694 0.254 
North West 0.0273 0.163 0.0293 0.169 0.0203 0.141 0.00939 0.0965 
North Central 0.124 0.329 0.12 0.325 0.147 0.354 0.0925 0.29 
South Central 0.0828 0.276 0.0823 0.275 0.0832 0.276 0.0937 0.292 
South East 0.164 0.37 0.155 0.362 0.191 0.393 0.275 0.447 
Mekong River 0.227 0.419 0.254 0.435 0.11 0.312 0.111 0.314 
Red River 0.217 0.412 0.195 0.396 0.315 0.464 0.318 0.466 
Central 
Highlands 0.056 0.23 0.0604 0.238 0.0375 0.19 0.0312 0.174 
Weight 1.51E+08 
 
1.23E+08 
 
2.31E+07 
 
4.56E+06 
 Observations 52066   42555   7990   1521   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.131 0.337 0.133 0.34 0.0987 0.298 0.252 0.435 
Cohorts 28-31 0.139 0.346 0.134 0.34 0.165 0.371 0.198 0.399 
Cohorts 32-35 0.137 0.344 0.134 0.341 0.165 0.371 0.0777 0.268 
Cohorts 36-39 0.158 0.365 0.156 0.363 0.18 0.384 0.0936 0.292 
Cohorts 40-43 0.144 0.351 0.142 0.349 0.155 0.362 0.126 0.333 
Cohorts 44-47 0.131 0.337 0.135 0.341 0.109 0.312 0.114 0.319 
Cohorts 48-51 0.094 0.292 0.0969 0.296 0.0785 0.269 0.0759 0.265 
Working sectors 
        Foreign 0.000609 0.0247 0.000605 0.0246 0.000731 0.027 0 0 
State 0.0194 0.138 0.0201 0.14 0.0172 0.13 0.00453 0.0672 
Private 0.596 0.491 0.57 0.495 0.703 0.457 0.941 0.235 
Regions 
        North East 0.102 0.302 0.103 0.304 0.0982 0.298 0.0804 0.272 
North West 0.0264 0.16 0.0283 0.166 0.018 0.133 0.00657 0.0808 
North Central 0.125 0.33 0.121 0.326 0.15 0.357 0.0951 0.294 
South Central 0.0839 0.277 0.0848 0.279 0.0802 0.272 0.0719 0.259 
         
South East 0.165 0.371 0.154 0.361 0.21 0.407 0.304 0.46 
Mekong River 0.227 0.419 0.25 0.433 0.107 0.309 0.0896 0.286 
201 
  
Red River 0.217 0.412 0.2 0.4 0.309 0.462 0.325 0.469 
Central 
Highlands 0.0548 0.228 0.0598 0.237 0.0283 0.166 0.0277 0.164 
Weight 7.73E+07 
 
6.52E+07 
 
1.05E+07 
 
1.65E+06 
 Observations 26915   22715   3669   531   
MALE 
        Cohorts 
        Cohorts 24-27 0.144 0.351 0.149 0.356 0.116 0.32 0.173 0.378 
Cohorts 28-31 0.131 0.338 0.133 0.34 0.126 0.331 0.117 0.322 
Cohorts 32-35 0.139 0.346 0.14 0.347 0.146 0.353 0.0927 0.29 
Cohorts 36-39 0.151 0.358 0.15 0.357 0.165 0.371 0.106 0.308 
Cohorts 40-43 0.14 0.347 0.139 0.346 0.144 0.351 0.153 0.36 
Cohorts 44-47 0.134 0.34 0.132 0.339 0.136 0.343 0.15 0.358 
Cohorts 48-51 0.0906 0.287 0.0899 0.286 0.0903 0.287 0.105 0.307 
Working sectors 
        Foreign 0.000718 0.0268 0.000893 0.0299 7.77E-05 0.00882 0 0 
State 0.023 0.15 0.0232 0.151 0.0268 0.161 0.00202 0.0449 
Private 0.612 0.487 0.58 0.494 0.689 0.463 0.933 0.25 
Regions 
        North East 0.103 0.304 0.107 0.309 0.0954 0.294 0.0631 0.243 
North West 0.0282 0.165 0.0303 0.171 0.0223 0.148 0.011 0.104 
North Central 0.122 0.328 0.119 0.324 0.145 0.352 0.0909 0.288 
South Central 0.0816 0.274 0.0795 0.271 0.0856 0.28 0.106 0.308 
South East 0.163 0.369 0.156 0.362 0.175 0.38 0.259 0.438 
Mekong River 0.228 0.419 0.258 0.438 0.112 0.315 0.123 0.329 
Red River 0.217 0.412 0.19 0.392 0.319 0.466 0.314 0.464 
Central 
Highlands 0.0572 0.232 0.0611 0.239 0.0452 0.208 0.0332 0.179 
Weight 7.36E+07 
 
5.81E+07 
 
1.26E+07 
 
2.90E+06 
 Observations 25151   19840   4321   990   
Source: Computed based on VHLSS 2002. The sample includes individuals aged 24-55, having completed 
their education. 
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Table A-2: Descriptive Statistics for Multinomial Probit Model, VHLSS 2004 
 
2004 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.13 0.337 0.123 0.328 0.149 0.356 0.217 0.413 
Cohorts 28-31 0.126 0.332 0.127 0.333 0.115 0.319 0.157 0.364 
Cohorts 32-35 0.141 0.348 0.138 0.345 0.16 0.366 0.117 0.322 
Cohorts 36-39 0.138 0.345 0.14 0.347 0.141 0.348 0.0921 0.289 
Cohorts 40-43 0.141 0.348 0.142 0.349 0.144 0.352 0.0999 0.3 
Cohorts 44-47 0.138 0.345 0.141 0.348 0.12 0.325 0.146 0.353 
Cohorts 48-51 0.109 0.311 0.11 0.313 0.105 0.306 0.0917 0.289 
Female 0.513 0.5 0.528 0.499 0.469 0.499 0.376 0.485 
Working sectors 
        Foreign 0.0143 0.119 0.00871 0.0929 0.0303 0.171 0.0711 0.257 
State 0.108 0.31 0.047 0.212 0.294 0.456 0.677 0.468 
Private 0.817 0.386 0.883 0.321 0.61 0.488 0.213 0.41 
Regions 
        North East 0.0974 0.297 0.0992 0.299 0.0976 0.297 0.0607 0.239 
North West 0.0296 0.169 0.0333 0.179 0.015 0.122 0.00559 0.0746 
North Central 0.121 0.326 0.12 0.325 0.141 0.348 0.0677 0.251 
South Central 0.0834 0.277 0.0832 0.276 0.0824 0.275 0.0917 0.289 
South East 0.178 0.382 0.163 0.369 0.222 0.416 0.329 0.47 
Mekong River 0.22 0.414 0.246 0.431 0.102 0.302 0.107 0.309 
Red River 0.214 0.41 0.194 0.395 0.3 0.459 0.309 0.462 
Central 
Highlands 0.0568 0.232 0.061 0.239 0.0404 0.197 0.0298 0.17 
Weight 1.61E+08 
 
1.31E+08 
 
2.31E+07 
 
6.37E+06 
 Observations 16267   13359   2314   594   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.126 0.331 0.115 0.319 0.156 0.363 0.297 0.458 
Cohorts 28-31 0.126 0.331 0.124 0.33 0.124 0.33 0.169 0.375 
Cohorts 32-35 0.144 0.351 0.142 0.349 0.17 0.376 0.0865 0.282 
Cohorts 36-39 0.14 0.347 0.139 0.346 0.151 0.358 0.0896 0.286 
Cohorts 40-43 0.142 0.349 0.145 0.352 0.138 0.345 0.0917 0.289 
Cohorts 44-47 0.139 0.346 0.143 0.35 0.122 0.327 0.115 0.32 
Cohorts 48-51 0.105 0.306 0.11 0.313 0.0789 0.27 0.0726 0.26 
Working sectors 
        Foreign 0.015 0.122 0.0101 0.1 0.0315 0.175 0.0824 0.276 
State 0.0854 0.279 0.033 0.179 0.294 0.456 0.655 0.476 
Private 0.812 0.391 0.868 0.339 0.586 0.493 0.209 0.408 
Regions 
        North East 0.0962 0.295 0.0966 0.295 0.101 0.302 0.0637 0.245 
North West 0.0284 0.166 0.0315 0.175 0.0138 0.117 0.00601 0.0774 
North Central 0.121 0.327 0.121 0.327 0.135 0.342 0.054 0.227 
South Central 0.0819 0.274 0.0841 0.278 0.0679 0.252 0.0817 0.275 
South East 0.183 0.387 0.166 0.372 0.26 0.439 0.334 0.473 
Mekong River 0.217 0.412 0.241 0.428 0.0929 0.29 0.0948 0.294 
Red River 0.216 0.411 0.2 0.4 0.292 0.455 0.339 0.474 
203 
  
Central 
Highlands 0.0563 0.23 0.0603 0.238 0.0373 0.19 0.0264 0.161 
Weight 8.24E+07 
 
6.92E+07 
 
1.09E+07 
 
2.39E+06 
 Observations 8366   7076   1067   223   
MALE 
        Cohorts 
        Cohorts 24-27 0.135 0.342 0.132 0.338 0.143 0.35 0.169 0.376 
Cohorts 28-31 0.127 0.333 0.13 0.336 0.107 0.31 0.15 0.357 
Cohorts 32-35 0.137 0.344 0.135 0.341 0.15 0.358 0.136 0.343 
Cohorts 36-39 0.137 0.344 0.141 0.348 0.133 0.339 0.0936 0.292 
Cohorts 40-43 0.139 0.346 0.139 0.345 0.15 0.357 0.105 0.307 
Cohorts 44-47 0.137 0.344 0.139 0.346 0.118 0.323 0.164 0.371 
Cohorts 48-51 0.113 0.317 0.111 0.314 0.128 0.334 0.103 0.305 
Working sectors 
        Foreign 0.0135 0.115 0.00714 0.0842 2.92E-02 0.169 0.0642 0.246 
State 0.131 0.337 0.0627 0.243 0.294 0.456 0.69 0.463 
Private 0.824 0.381 0.901 0.299 0.63 0.483 0.215 0.412 
Regions 
        North East 0.0987 0.298 0.102 0.303 0.0944 0.293 0.0588 0.236 
North West 0.0308 0.173 0.0354 0.185 0.0161 0.126 0.00534 0.073 
North Central 0.121 0.326 0.119 0.324 0.145 0.352 0.076 0.265 
South Central 0.085 0.279 0.0821 0.275 0.0953 0.294 0.0978 0.297 
South East 0.173 0.378 0.16 0.366 0.189 0.392 0.325 0.469 
Mekong River 0.223 0.416 0.252 0.434 0.109 0.312 0.114 0.318 
Red River 0.211 0.408 0.187 0.39 0.308 0.462 0.291 0.455 
Central 
Highlands 0.0574 0.233 0.0619 0.241 0.0431 0.203 0.0319 0.176 
Weight 7.82E+07 
 
6.20E+07 
 
1.23E+07 
 
3.97E+06 
 Observations 7901   6283   1247   371   
Source: Computed based on VHLSS 2004. The sample includes individuals aged 24-55, having completed 
their education. 
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Table A-3: Descriptive Statistics for Multinomial Probit Model, VHLSS2006 
2006 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.133 0.339 0.113 0.317 0.204 0.403 0.242 0.429 
Cohorts 28-31 0.113 0.316 0.115 0.319 0.0962 0.295 0.136 0.343 
Cohorts 32-35 0.133 0.339 0.136 0.343 0.118 0.322 0.13 0.336 
Cohorts 36-39 0.137 0.344 0.137 0.344 0.152 0.359 0.0766 0.266 
Cohorts 40-43 0.147 0.354 0.151 0.358 0.14 0.347 0.1 0.301 
Cohorts 44-47 0.13 0.336 0.133 0.339 0.112 0.315 0.132 0.339 
Cohorts 48-51 0.124 0.33 0.128 0.334 0.111 0.315 0.108 0.31 
Female 0.512 0.5 0.525 0.499 0.463 0.499 0.433 0.496 
Working sectors 
        Foreign 0.0139 0.117 0.00985 0.0988 0.0279 0.165 0.042 0.201 
State 0.105 0.307 0.0408 0.198 0.277 0.447 0.733 0.443 
Private 0.819 0.385 0.887 0.316 0.626 0.484 0.192 0.394 
Regions 
        North East 0.0991 0.299 0.1 0.3 0.103 0.304 0.0593 0.236 
North West 0.0328 0.178 0.0361 0.186 0.0215 0.145 0.012 0.109 
North Central 0.123 0.328 0.125 0.331 0.129 0.335 0.0642 0.245 
South Central 0.0809 0.273 0.0803 0.272 0.0774 0.267 0.107 0.31 
South East 0.182 0.385 0.17 0.376 0.21 0.407 0.295 0.457 
Mekong River 0.21 0.408 0.234 0.423 0.113 0.316 0.12 0.326 
Red River 0.213 0.409 0.19 0.392 0.307 0.461 0.299 0.458 
Central 
Highlands 0.0595 0.236 0.0641 0.245 0.0398 0.196 0.0427 0.202 
Weight 4.07E+07 
 
3.27E+07 
   
1.61E+06 
 Observations 16044   13004       594   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.127 0.333 0.104 0.305 0.156 0.363 0.315 0.465 
Cohorts 28-31 0.115 0.32 0.119 0.323 0.124 0.33 0.124 0.33 
Cohorts 32-35 0.135 0.342 0.137 0.344 0.17 0.376 0.141 0.349 
Cohorts 36-39 0.138 0.345 0.137 0.344 0.151 0.358 0.0792 0.271 
Cohorts 40-43 0.142 0.35 0.145 0.352 0.138 0.345 0.0826 0.276 
Cohorts 44-47 0.133 0.34 0.136 0.343 0.122 0.327 0.112 0.317 
Cohorts 48-51 0.127 0.333 0.132 0.339 0.0789 0.27 0.108 0.311 
Working sectors 
        Foreign 0.0154 0.123 0.011 0.104 0.0315 0.175 0.0411 0.199 
State 0.0854 0.279 0.0291 0.168 0.294 0.456 0.729 0.446 
Private 0.813 0.39 0.874 0.332 0.586 0.493 0.173 0.379 
Regions 
        North East 0.0968 0.296 0.0976 0.297 0.101 0.302 0.0561 0.231 
North West 0.0326 0.177 0.0355 0.185 0.0138 0.117 0.0119 0.109 
North Central 0.124 0.33 0.126 0.332 0.135 0.342 0.0566 0.231 
South Central 0.0784 0.269 0.0796 0.271 0.0679 0.252 0.0889 0.285 
South East 0.182 0.386 0.167 0.373 0.26 0.439 0.329 0.471 
Mekong River 0.213 0.409 0.235 0.424 0.0929 0.29 0.137 0.344 
Red River 0.214 0.41 0.195 0.396 0.292 0.455 0.282 0.451 
Central 0.0594 0.236 0.0639 0.245 0.0373 0.19 0.0392 0.194 
205 
  
Highlands 
Weight 2.08E+07 
 
1.72E+07 
 
1.09E+07 
 
6.98E+05 
 Observations 8287   6919   1067   252   
MALE 
        Cohorts 
        Cohorts 24-27 0.138 0.345 0.124 0.329 0.143 0.35 0.186 0.39 
Cohorts 28-31 0.11 0.312 0.11 0.313 0.107 0.31 0.146 0.353 
Cohorts 32-35 0.13 0.337 0.134 0.341 0.15 0.358 0.121 0.326 
Cohorts 36-39 0.136 0.343 0.137 0.344 0.133 0.339 0.0747 0.263 
Cohorts 40-43 0.152 0.359 0.157 0.363 0.15 0.357 0.114 0.318 
Cohorts 44-47 0.126 0.332 0.129 0.336 0.118 0.323 0.147 0.355 
Cohorts 48-51 0.122 0.327 0.123 0.328 0.128 0.334 0.108 0.31 
Working sectors 
        Foreign 0.0124 0.111 0.00861 0.0924 2.92E-02 0.169 0.0427 0.202 
State 0.126 0.331 0.0538 0.226 0.294 0.456 0.736 0.442 
Private 0.825 0.38 0.902 0.297 0.63 0.483 0.207 0.406 
Regions 
        North East 0.102 0.302 0.103 0.304 0.0944 0.293 0.0617 0.241 
North West 0.0332 0.179 0.0367 0.188 0.0161 0.126 0.0121 0.109 
North Central 0.122 0.327 0.124 0.329 0.145 0.352 0.07 0.256 
South Central 0.0836 0.277 0.0811 0.273 0.0953 0.294 0.122 0.327 
South East 0.181 0.385 0.174 0.379 0.189 0.392 0.27 0.445 
Mekong River 0.208 0.406 0.233 0.423 0.109 0.312 0.108 0.311 
Red River 0.212 0.408 0.184 0.388 0.308 0.462 0.311 0.464 
Central 
Highlands 0.0595 0.237 0.0642 0.245 0.0431 0.203 0.0453 0.208 
Weight 1.99E+07 
 
1.55E+07 
 
1.23E+07 
 
9.13E+05 
 Observations 7757   6085   1247   342   
Source: Computed based on VHLSS 2006. The sample includes individuals aged 25-55, having completed 
their education. 
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Table A-4: Descriptive Statistics for Multinomial Probit Model, VHLSS 2008 
 
2008 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.142 0.349 0.117 0.322 0.241 0.428 0.206 0.405 
Cohorts 28-31 0.116 0.32 0.112 0.315 0.109 0.312 0.198 0.399 
Cohorts 32-35 0.124 0.329 0.132 0.338 0.0832 0.276 0.132 0.339 
Cohorts 36-39 0.135 0.341 0.139 0.346 0.123 0.328 0.0973 0.297 
Cohorts 40-43 0.137 0.344 0.141 0.348 0.129 0.335 0.0987 0.299 
Cohorts 44-47 0.129 0.335 0.133 0.34 0.122 0.327 0.0791 0.27 
Cohorts 48-51 0.124 0.33 0.128 0.334 0.113 0.317 0.102 0.303 
Female 0.514 0.5 0.531 0.499 0.452 0.498 0.452 0.498 
Working 
sectors 
        Foreign 0.0204 0.141 0.0117 0.108 0.0441 0.205 0.0781 0.269 
State 0.108 0.31 0.0382 0.192 0.263 0.441 0.687 0.464 
Private 0.806 0.396 0.883 0.321 0.622 0.485 0.197 0.398 
Regions 
        North East 0.0965 0.295 0.0994 0.299 0.0891 0.285 0.0749 0.263 
North West 0.0359 0.186 0.0397 0.195 0.0251 0.156 0.0124 0.111 
North Central 0.112 0.315 0.111 0.315 0.126 0.332 0.0655 0.248 
South Central 0.0806 0.272 0.0825 0.275 0.07 0.255 0.0842 0.278 
South East 0.186 0.389 0.17 0.375 0.213 0.41 0.353 0.478 
Mekong River 0.211 0.408 0.238 0.426 0.109 0.312 0.108 0.31 
Red River 0.217 0.412 0.19 0.393 0.33 0.47 0.265 0.441 
Central 
Highlands 0.062 0.241 0.0686 0.253 0.0375 0.19 0.0382 0.192 
Weight 1.71E+08 
 
1.35E+08 
 
2.81E+07 
 
8.65E+06 
 Observations 16055   12775   2573   707   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.135 0.342 0.11 0.313 0.251 0.434 0.213 0.41 
Cohorts 28-31 0.118 0.322 0.117 0.321 0.0923 0.29 0.212 0.409 
Cohorts 32-35 0.128 0.334 0.13 0.336 0.105 0.307 0.173 0.379 
Cohorts 36-39 0.136 0.342 0.139 0.346 0.129 0.336 0.0996 0.3 
Cohorts 40-43 0.131 0.338 0.133 0.339 0.13 0.336 0.105 0.307 
Cohorts 44-47 0.133 0.339 0.14 0.347 0.116 0.32 0.0569 0.232 
Cohorts 48-51 0.122 0.328 0.129 0.335 0.103 0.304 0.0731 0.261 
Working 
sectors 
        Foreign 0.0247 0.155 0.0159 0.125 0.0527 0.224 0.0954 0.294 
State 0.0881 0.283 0.0237 0.152 0.259 0.438 0.712 0.454 
Private 0.793 0.405 0.865 0.342 0.589 0.492 0.139 0.346 
Regions 
        North East 0.0932 0.291 0.0949 0.293 0.0893 0.285 0.0735 0.261 
North West 0.0349 0.184 0.0391 0.194 0.0199 0.14 0.00772 0.0877 
North Central 0.112 0.315 0.114 0.317 0.123 0.328 0.0469 0.212 
South Central 0.0785 0.269 0.0812 0.273 0.0626 0.242 0.0806 0.273 
South East 0.191 0.393 0.174 0.38 0.232 0.422 0.366 0.482 
Mekong River 0.212 0.409 0.237 0.425 0.0991 0.299 0.109 0.312 
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Red River 0.217 0.412 0.192 0.394 0.333 0.472 0.295 0.457 
Central 
Highlands 0.0618 0.241 0.0677 0.251 0.0409 0.198 0.0214 0.145 
Weight 8.81E+07 
 
7.15E+07 
 
1.27E+07 
 
3.91E+06 
 Observations 88080000   6828   1161   313   
MALE 
        Cohorts 
        Cohorts 24-27 0.15 0.357 0.126 0.331 0.232 0.422 0.201 0.401 
Cohorts 28-31 0.114 0.318 0.106 0.308 0.123 0.328 0.187 0.391 
Cohorts 32-35 0.119 0.324 0.134 0.34 0.0654 0.247 0.0989 0.299 
Cohorts 36-39 0.133 0.34 0.14 0.347 0.117 0.322 0.0955 0.294 
Cohorts 40-43 0.143 0.35 0.151 0.358 0.128 0.334 0.0939 0.292 
Cohorts 44-47 0.124 0.33 0.126 0.332 0.127 0.333 0.0974 0.297 
Cohorts 48-51 0.126 0.332 0.127 0.333 0.122 0.327 0.126 0.333 
Working 
sectors 
        Foreign 0.0158 0.125 0.00699 0.0833 3.70E-02 0.189 0.0639 0.245 
State 0.129 0.335 0.0545 0.227 0.267 0.443 0.667 0.472 
Private 0.819 0.385 0.903 0.296 0.65 0.477 0.245 0.43 
Regions 
        North East 0.1 0.3 0.105 0.306 0.0889 0.285 0.076 0.265 
North West 0.037 0.189 0.0404 0.197 0.0293 0.169 0.0162 0.127 
North Central 0.111 0.314 0.109 0.312 0.129 0.335 0.0809 0.273 
South Central 0.0827 0.275 0.084 0.277 0.076 0.265 0.0871 0.282 
South East 0.18 0.385 0.164 0.37 0.198 0.398 0.342 0.475 
Mekong River 0.21 0.407 0.24 0.427 0.118 0.323 0.106 0.309 
Red River 0.217 0.412 0.189 0.391 0.327 0.469 0.24 0.427 
Central 
Highlands 0.0621 0.241 0.0696 0.254 0.0346 0.183 0.052 0.222 
Weight 8.33E+07 
 
6.32E+07 
 
1.54E+07 
 
4.74E+06 
 Observations 7753   5947   1412   394   
Source: Computed based on VHLSS 2008. The sample includes individuals aged 24-55, having completed 
their education. 
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Table A-5: Descriptive Statistics for Multinomial Probit Model, VHLSS 2010 
2010 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.141 0.348 0.115 0.319 0.235 0.424 0.192 0.394 
Cohorts 28-31 0.131 0.337 0.118 0.323 0.15 0.358 0.229 0.42 
Cohorts 32-35 0.13 0.337 0.136 0.343 0.0881 0.283 0.174 0.379 
Cohorts 36-39 0.131 0.337 0.137 0.344 0.113 0.317 0.105 0.307 
Cohorts 40-43 0.129 0.335 0.136 0.343 0.117 0.321 0.073 0.26 
Cohorts 44-47 0.128 0.334 0.135 0.342 0.117 0.322 0.0718 0.258 
Cohorts 48-51 0.112 0.315 0.115 0.32 0.108 0.31 0.0755 0.264 
Female 0.51 0.5 0.528 0.499 0.453 0.498 0.449 0.498 
Working sectors 
        Foreign 0.0224 0.148 0.0145 0.12 0.0426 0.202 0.0624 0.242 
State 0.101 0.301 0.0286 0.167 0.232 0.422 0.607 0.489 
Private 0.81 0.392 0.89 0.313 0.652 0.476 0.281 0.45 
Regions 
        North East 0.101 0.302 0.107 0.309 0.0946 0.293 0.0511 0.22 
North West 0.0328 0.178 0.0377 0.191 0.0173 0.131 0.0154 0.123 
North Central 0.116 0.32 0.113 0.316 0.147 0.354 0.0638 0.245 
South Central 0.0828 0.276 0.0847 0.278 0.0718 0.258 0.091 0.288 
South East 0.178 0.383 0.176 0.381 0.174 0.379 0.222 0.416 
Mekong River 0.2 0.4 0.227 0.419 0.114 0.318 0.112 0.315 
Red River 0.228 0.419 0.189 0.392 0.328 0.47 0.409 0.492 
Central 
Highlands 0.0616 0.24 0.0659 0.248 0.0525 0.223 0.0356 0.185 
Weight 1.65E+08 
 
1.26E+08 
 
2.88E+07 
 
1.04E+07 
 Observations 15962   12401   2656   905   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.137 0.344 0.109 0.312 0.249 0.433 0.212 0.409 
Cohorts 28-31 0.132 0.338 0.122 0.327 0.146 0.353 0.241 0.428 
Cohorts 32-35 0.135 0.342 0.142 0.349 0.0864 0.281 0.178 0.383 
Cohorts 36-39 0.127 0.332 0.129 0.336 0.124 0.329 0.0928 0.29 
Cohorts 40-43 0.127 0.333 0.133 0.339 0.119 0.324 0.0703 0.256 
Cohorts 44-47 0.126 0.332 0.133 0.34 0.107 0.309 0.0769 0.267 
Cohorts 48-51 0.118 0.322 0.122 0.327 0.108 0.31 0.0849 0.279 
Working sectors 
        Foreign 0.0269 0.162 0.0192 0.137 0.0544 0.227 0.0581 0.234 
State 0.0855 0.28 0.0187 0.136 0.239 0.427 0.605 0.489 
Private 0.79 0.407 0.865 0.342 0.599 0.49 0.266 0.442 
Regions 
        North East 0.0972 0.296 0.103 0.303 0.0897 0.286 0.0414 0.199 
North West 0.0324 0.177 0.0375 0.19 0.0111 0.105 0.0204 0.142 
North Central 0.115 0.319 0.115 0.319 0.136 0.343 0.0494 0.217 
South Central 0.0826 0.275 0.0843 0.278 0.0731 0.26 0.085 0.279 
South East 0.185 0.389 0.179 0.384 0.199 0.399 0.233 0.423 
Mekong River 0.2 0.4 0.224 0.417 0.11 0.313 0.105 0.307 
Red River 0.225 0.418 0.19 0.392 0.334 0.472 0.429 0.496 
Central 
Highlands 0.0622 0.242 0.0669 0.25 0.0476 0.213 0.0363 0.187 
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Weight 8.40E+07 
 
6.63E+07 
 
1.31E+07 
 
4.65E+06 
 Observations 8168   6569   1202   397   
MALE 
        Cohorts 
        Cohorts 24-27 0.145 0.352 0.121 0.327 0.224 0.417 0.175 0.381 
Cohorts 28-31 0.13 0.336 0.115 0.319 0.154 0.361 0.219 0.414 
Cohorts 32-35 0.125 0.331 0.13 0.337 0.0895 0.286 0.171 0.377 
Cohorts 36-39 0.135 0.342 0.145 0.352 0.105 0.307 0.116 0.32 
Cohorts 40-43 0.13 0.337 0.14 0.347 0.114 0.318 0.0751 0.264 
Cohorts 44-47 0.131 0.337 0.138 0.345 0.126 0.332 0.0676 0.251 
Cohorts 48-51 0.105 0.307 0.108 0.311 0.108 0.31 0.0678 0.252 
Working sectors 
        Foreign 0.0179 0.132 0.00928 0.0959 3.28E-02 0.178 0.0658 0.248 
State 0.116 0.32 0.0396 0.195 0.226 0.419 0.609 0.489 
Private 0.83 0.376 0.917 0.276 0.696 0.46 0.294 0.456 
Regions 
        North East 0.105 0.307 0.112 0.315 0.0987 0.298 0.059 0.236 
North West 0.0331 0.179 0.038 0.191 0.0225 0.148 0.0114 0.106 
North Central 0.116 0.321 0.11 0.313 0.156 0.363 0.0756 0.265 
South Central 0.0831 0.276 0.0851 0.279 0.0707 0.256 0.0958 0.295 
South East 0.171 0.376 0.172 0.377 0.153 0.36 0.213 0.41 
Mekong River 0.2 0.4 0.23 0.421 0.118 0.323 0.117 0.322 
Red River 0.23 0.421 0.189 0.392 0.324 0.468 0.393 0.489 
Central 
Highlands 0.061 0.239 0.0646 0.246 0.0565 0.231 0.0349 0.184 
Weight 8.07E+07 
 
5.93E+07 
 
1.58E+07 
 
5.70E+06 
 Observations 7794   5832   1454   508   
Source: Computed based on VHLSS 2010. The sample includes individuals aged 24-55, having completed 
their education. 
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Table A-6: Descriptive Statistics for Multinomial Probit Model, VHLSS 2012 
 
2012 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.123 0.329 0.1 0.3 0.202 0.402 0.16 0.366 
Cohorts 28-31 0.131 0.338 0.114 0.318 0.168 0.374 0.211 0.408 
Cohorts 32-35 0.125 0.331 0.131 0.338 0.0898 0.286 0.154 0.361 
Cohorts 36-39 0.133 0.34 0.142 0.349 0.096 0.295 0.135 0.341 
Cohorts 40-43 0.136 0.342 0.142 0.35 0.129 0.335 0.0823 0.275 
Cohorts 44-47 0.122 0.327 0.129 0.335 0.11 0.312 0.0875 0.283 
Cohorts 48-51 0.12 0.325 0.125 0.331 0.115 0.319 0.0849 0.279 
Female 0.503 0.5 0.518 0.5 0.462 0.499 0.451 0.498 
Working sectors 
        Foreign 0.0272 0.163 0.0206 0.142 0.0475 0.213 0.0421 0.201 
State 0.0993 0.299 0.0219 0.146 0.207 0.405 0.613 0.487 
Private 0.813 0.39 0.895 0.306 0.685 0.465 0.298 0.458 
Regions 
        North East 0.107 0.309 0.112 0.316 0.107 0.31 0.0531 0.224 
North West 0.0358 0.186 0.0419 0.2 0.0212 0.144 0.0102 0.101 
North Central 0.115 0.319 0.11 0.312 0.142 0.349 0.101 0.302 
South Central 0.0769 0.266 0.0792 0.27 0.0665 0.249 0.08 0.271 
South East 0.182 0.386 0.175 0.38 0.176 0.381 0.259 0.439 
Mekong River 0.209 0.407 0.244 0.429 0.108 0.31 0.118 0.323 
Red River 0.216 0.412 0.175 0.38 0.332 0.471 0.343 0.475 
Central 
Highlands 0.0579 0.234 0.0628 0.243 0.0471 0.212 0.0353 0.185 
Weight 1.57E+08 
 
1.17E+08 
 
2.92E+07 
 
1.14E+07 
 Observations 15877   12022   2819   1036   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.12 0.325 0.0958 0.294 0.201 0.401 0.188 0.391 
Cohorts 28-31 0.131 0.338 0.115 0.319 0.162 0.369 0.209 0.407 
Cohorts 32-35 0.13 0.337 0.138 0.345 0.0934 0.291 0.154 0.361 
Cohorts 36-39 0.135 0.342 0.141 0.348 0.0913 0.288 0.149 0.357 
Cohorts 40-43 0.132 0.338 0.14 0.347 0.137 0.344 0.0665 0.249 
Cohorts 44-47 0.116 0.321 0.12 0.325 0.111 0.314 0.0926 0.29 
Cohorts 48-51 0.123 0.329 0.128 0.335 0.11 0.313 0.0716 0.258 
Working sectors 
        Foreign 0.0353 0.185 0.0298 0.17 0.0401 0.196 0.046 0.21 
State 0.0877 0.283 0.0147 0.12 0.206 0.405 0.628 0.484 
Private 0.787 0.409 0.866 0.341 0.727 0.446 0.264 0.441 
Regions 
        North East 0.105 0.307 0.109 0.312 0.106 0.308 0.0546 0.227 
North West 0.0349 0.184 0.0416 0.2 0.026 0.159 0.00745 0.0861 
North Central 0.115 0.319 0.11 0.313 0.141 0.348 0.0994 0.3 
South Central 0.0746 0.263 0.0763 0.266 0.0706 0.256 0.0878 0.283 
South East 0.187 0.39 0.182 0.386 0.171 0.377 0.259 0.439 
Mekong River 0.209 0.406 0.243 0.429 0.118 0.322 0.0995 0.3 
Red River 0.218 0.413 0.177 0.382 0.318 0.466 0.354 0.479 
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Central 
Highlands 0.057 0.232 0.0614 0.24 0.0491 0.216 0.0381 0.192 
Weight 7.91E+07 
 
6.04E+07 
 
1.57E+07 
 
5.15E+06 
 Observations 8054   6282   1511   464   
MALE 
        Cohorts 
        Cohorts 24-27 0.127 0.333 0.105 0.306 0.203 0.403 0.137 0.344 
Cohorts 28-31 0.131 0.337 0.113 0.317 0.174 0.379 0.213 0.41 
Cohorts 32-35 0.12 0.325 0.124 0.329 0.0855 0.28 0.155 0.362 
Cohorts 36-39 0.131 0.338 0.143 0.35 0.102 0.302 0.123 0.328 
Cohorts 40-43 0.139 0.346 0.145 0.352 0.12 0.325 0.0952 0.294 
Cohorts 44-47 0.128 0.334 0.138 0.345 0.108 0.311 0.0834 0.277 
Cohorts 48-51 0.117 0.322 0.122 0.327 0.121 0.327 0.0958 0.295 
Working sectors 
        Foreign 0.0189 0.136 0.0107 0.103 5.60E-02 0.23 0.0388 0.193 
State 0.111 0.314 0.0296 0.169 0.208 0.406 0.602 0.49 
Private 0.838 0.368 0.927 0.26 0.635 0.482 0.327 0.469 
Regions 
        North East 0.109 0.311 0.116 0.32 0.109 0.312 0.0518 0.222 
North West 0.0366 0.188 0.0423 0.201 0.0156 0.124 0.0125 0.111 
North Central 0.115 0.319 0.11 0.312 0.142 0.349 0.102 0.304 
South Central 0.0793 0.27 0.0824 0.275 0.0617 0.241 0.0736 0.261 
South East 0.176 0.381 0.168 0.374 0.182 0.386 0.259 0.439 
Mekong River 0.21 0.407 0.244 0.43 0.0959 0.295 0.133 0.34 
Red River 0.215 0.411 0.173 0.378 0.349 0.477 0.334 0.472 
Central 
Highlands 0.0588 0.235 0.0644 0.245 0.0447 0.207 0.033 0.179 
Weight 7.81E+07 
 
5.61E+07 
 
1.35E+07 
 
6.28E+06 
 Observations 7823   5740   1308   572   
Source: Computed based on VHLSS 2012. The sample includes individuals aged 24-55, having completed 
their education. 
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Table A-7: Descriptive Statistics for Multinomial Probit Model, VHLSS 2014 
 
2014 
 
Overall Below HS High School University 
  Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. Mean Std.Dev. 
Cohorts 
        Cohorts 24-27 0.127 0.333 0.0944 0.292 0.199 0.399 0.218 0.413 
Cohorts 28-31 0.14 0.347 0.117 0.322 0.19 0.392 0.207 0.405 
Cohorts 32-35 0.133 0.34 0.128 0.334 0.125 0.331 0.187 0.39 
Cohorts 36-39 0.13 0.336 0.145 0.352 0.0776 0.268 0.13 0.337 
Cohorts 40-43 0.127 0.333 0.14 0.347 0.106 0.308 0.081 0.273 
Cohorts 44-47 0.115 0.319 0.128 0.334 0.0986 0.298 0.0564 0.231 
Cohorts 48-51 0.121 0.326 0.133 0.34 0.107 0.31 0.0582 0.234 
Female 0.506 0.5 0.522 0.5 0.444 0.497 0.518 0.5 
Working sectors 
        Foreign 0.0398 0.196 0.0287 0.167 0.07 0.255 0.0594 0.237 
State 0.104 0.305 0.0228 0.149 0.165 0.372 0.568 0.496 
Private 0.791 0.407 0.882 0.322 0.692 0.462 0.325 0.469 
Regions 
        North East 0.102 0.303 0.111 0.314 0.0913 0.288 0.059 0.236 
North West 0.035 0.184 0.0417 0.2 0.0215 0.145 0.0136 0.116 
North Central 0.107 0.309 0.104 0.305 0.127 0.333 0.0901 0.286 
South Central 0.08 0.271 0.0819 0.274 0.0711 0.257 0.0845 0.278 
South East 0.197 0.397 0.184 0.388 0.209 0.407 0.261 0.44 
Mekong River 0.196 0.397 0.235 0.424 0.104 0.306 0.0996 0.3 
Red River 0.222 0.416 0.174 0.379 0.33 0.47 0.357 0.479 
Central 
Highlands 0.0609 0.239 0.0688 0.253 0.0459 0.209 0.0344 0.182 
Weight 1.75E+08 
 
1.24E+08 
   
1.70E+07 
 Observations 15705   11588       1256   
FEMALE 
        Cohorts 
        Cohorts 24-27 0.124 0.33 0.0849 0.279 0.208 0.406 0.265 0.442 
Cohorts 28-31 0.139 0.346 0.113 0.317 0.205 0.404 0.21 0.408 
Cohorts 32-35 0.135 0.342 0.133 0.34 0.113 0.317 0.189 0.391 
Cohorts 36-39 0.133 0.339 0.147 0.354 0.0742 0.262 0.13 0.337 
Cohorts 40-43 0.13 0.336 0.143 0.35 0.101 0.302 0.0782 0.269 
Cohorts 44-47 0.11 0.313 0.123 0.329 0.0959 0.295 0.0359 0.186 
Cohorts 48-51 0.122 0.327 0.134 0.341 0.11 0.313 0.0517 0.222 
Working sectors 
        Foreign 0.0543 0.227 0.0431 0.203 0.09 0.286 0.0737 0.261 
State 0.0977 0.297 0.019 0.137 0.153 0.36 0.579 0.494 
Private 0.753 0.431 0.842 0.365 0.641 0.48 0.293 0.456 
Regions 
        North East 0.0989 0.299 0.108 0.31 0.0853 0.279 0.0588 0.236 
North West 0.0345 0.183 0.0417 0.2 0.0148 0.121 0.0163 0.127 
North Central 0.106 0.308 0.105 0.306 0.121 0.327 0.0868 0.282 
South Central 0.0788 0.269 0.0793 0.27 0.0701 0.255 0.0899 0.286 
South East 0.202 0.401 0.186 0.389 0.236 0.425 0.258 0.438 
Mekong River 0.195 0.396 0.232 0.422 0.0974 0.297 0.091 0.288 
Red River 0.225 0.418 0.182 0.386 0.325 0.469 0.365 0.482 
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Central 
Highlands 0.0605 0.238 0.0665 0.249 0.05 0.218 0.0348 0.183 
Weight 8.87E+07 
 
6.46E+07 
 
1.53E+07 
 
8.81E+06 
 Observations 7970   6080   1252   638   
MALE         
Cohorts 
        Cohorts 24-27 0.13 0.336 0.105 0.306 0.192 0.394 0.168 0.374 
Cohorts 28-31 0.142 0.349 0.121 0.326 0.178 0.383 0.203 0.403 
Cohorts 32-35 0.132 0.338 0.123 0.329 0.135 0.342 0.186 0.39 
Cohorts 36-39 0.127 0.333 0.142 0.349 0.0803 0.272 0.13 0.337 
Cohorts 40-43 0.125 0.331 0.135 0.342 0.11 0.313 0.0839 0.277 
Cohorts 44-47 0.121 0.326 0.134 0.34 0.101 0.301 0.0784 0.269 
Cohorts 48-51 0.12 0.325 0.132 0.339 0.105 0.307 0.0652 0.247 
Working sectors 
        Foreign 0.025 0.156 0.013 0.113 5.40E-02 0.226 0.0442 0.206 
State 0.11 0.313 0.027 0.162 0.176 0.381 0.555 0.497 
Private 0.829 0.376 0.926 0.261 0.732 0.443 0.359 0.48 
Regions 
        North East 0.105 0.307 0.115 0.319 0.0961 0.295 0.0592 0.236 
North West 0.0355 0.185 0.0417 0.2 0.0269 0.162 0.0108 0.103 
North Central 0.108 0.311 0.103 0.304 0.131 0.337 0.0935 0.291 
South Central 0.0813 0.273 0.0847 0.278 0.0718 0.258 0.0787 0.27 
South East 0.191 0.393 0.182 0.386 0.188 0.391 0.266 0.442 
Mekong River 0.197 0.398 0.238 0.426 0.11 0.313 0.109 0.312 
Red River 0.22 0.414 0.165 0.371 0.334 0.472 0.349 0.477 
Central 
Highlands 0.0614 0.24 0.0712 0.257 0.0427 0.202 0.0341 0.182 
Weight 8.65E+07 
 
5.91E+07 
 
1.92E+07 
 
8.21E+06 
 Observations 7735   5508   1609   618   
Source: Computed based on VHLSS 2014. The sample includes individuals aged 24-55, having completed 
their education. 
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Table A-8: Numbers of Expected University Graduates by Provinces and School Years 
 
Province/City 2000- 
2001 
2002- 
2003 
2004- 
2005 
2006- 
2007 
2008- 
2009 
2010- 
2011 
2012- 
2013 
 An Giang Province 0 0 419 802 979 1165 1356 
 Bà Rịa - Vũng Tầu 
Province 
0 0 0 0 0 454 96 
 Bắc Giang Province 0 0 0 0 0 0 0 
 Bắc Kạn Province 0 0 0 0 0 0 0 
 Bạc Liêu Province 0 0 0 0 0 0 515 
 Bắc Ninh Province 368 670 453 510 473 517 907 
 Bến Tre Province 0 0 0 0 0 0 0 
 Bình Định Province 0 824 1671 1200 1507 2892 4843 
 Bình Dương Province 0 0 223 219 246 1599 480 
 Bình Phước Province 0 0 0 0 0 0 0 
 Bình Thuận Province 0 0 0 0 0 0 0 
 Cà Mau Province 0 0 0 0 0 0 0 
 Cần Thơ Province 1492 2069 2426 2900 3616 4942 7024 
 Cao Bằng Province 0 0 0 0 0 0 0 
 Đà Nẵng City 2654 2898 3468 4248 4907 6195 7494 
 Đắk Lắk Đắk Nông 
Province 
536 562 0 930 865 1459 1789 
 Điện Biên Lai Châu 
Province 
0 0 0 0 0 0 0 
 Đồng Nai Province 0 250 834 978 1358 1492 2821 
 Đồng Tháp Province 0 0 0 704 364 1295 2173 
 Gia Lai Province 0 0 0 0 0 0 0 
 Hà Giang Province 0 0 0 0 0 0 0 
 Hà Nam Province 0 0 0 0 0 0 78 
 Hà Nội City 19234 32478 32514 31547 34883 46644 65463 
 Hà Tĩnh Province 0 0 0 0 0 0 508 
 Hải Dương Province 0 0 0 0 0 0 224 
 Hải Phòng City 434 2366 1204 2983 3149 3933 5572 
 Hậu Giang Province 0 0 0 0 0 0 209 
 Hồ Chí Minh City 8772 19329 15247 20583 25473 31986 50626 
 Hòa Bình Province 0 0 0 0 0 0 199 
 Hưng Yên Province 0 0 0 0 318 1169 1722 
 Khánh Hòa Province 1072 865 1022 1506 910 1998 1924 
 Kiên Giang Province 0 0 0 0 0 0 0 
 Kon Tum Province 0 0 0 0 0 0 216 
 Lâm Đồng Province 1521 1537 1903 1542 2055 3167 3610 
 Lạng Sơn Province 0 0 0 0 0 0 0 
 Lào Cai Province 0 0 0 0 0 0 0 
 Long An Province 0 0 0 0 0 0 371 
 Nam Định Province 0 0 0 0 481 1705 4271 
 Nghệ An Province 1212 1245 1473 1488 1971 2043 2887 
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 Ninh Bình Province 0 0 0 0 0 0 442 
 Ninh Thuận Province 0 0 0 0 0 0 0 
 Phú Thọ Province 0 0 0 0 208 483 585 
 Phú Yên Province 0 0 0 0 0 0 158 
 Quảng Bình Province 0 0 0 0 0 0 729 
 Quảng Nam Province 0 0 0 0 0 0 980 
 Quảng Ngãi Province 0 0 0 0 0 0 170 
 Quảng Ninh Province 0 0 0 0 0 0 402 
 Quảng Trị Province 0 0 0 0 0 0 0 
 Sóc Trăng Province 0 0 0 0 0 0 0 
 Sơn La Province 0 0 0 289 644 1225 1406 
 Tây Ninh Province 0 0 0 0 0 0 0 
 Thái Bình Province 108 107 133 103 157 381 456 
 Thái Nguyên Province 1518 1952 2426 2328 3013 4130 7559 
 Thanh Hóa Province 0 233 388 750 727 1090 1360 
 Thừa Thiên - Huế 
Province 
2037 1510 3568 4820 1971 6177 7291 
 Tiền Giang Province 0 0 0 0 0 334 534 
 Trà Vinh Province 0 0 0 0 0 0 659 
 Tuyên Quang Province 0 0 0 0 0 0 0 
 Vĩnh Long Province 0 0 863 1002 1074 1321 1493 
 Vĩnh Phúc Province 0 0 0 0 0 1200 1779 
 Yên Bái Province 0 0 0 0 0 0 0 
Source: Ministry of Education and Training, various years. 
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Table A-9: Populations by Provinces (thousand) 
 
 Province/City 2001 2003 2005 2007 2009 2011 2013 
An Giang  2,074 2,096 2,118 2,134 2,148 2,149 2,153 
Bà Rịa - Vũng Tàu 858 899 939 970 999 1,023 1,047 
Bắc Giang 1,509 1,523 1,537 1,549 1,557 1,582 1,608 
Bắc Kạn 281 284 288 292 295 300 305 
Bạc Liêu 764 789 813 836 857 865 874 
Bắc Ninh 959 975 991 1,009 1,027 1,063 1,108 
Bến Tre 1,295 1,283 1,273 1,265 1,256 1,257 1,261 
Bình Ðịnh 1,468 1,473 1,478 1,482 1,487 1,498 1,509 
Bình Dương 846 973 1,109 1,307 1,513 1,659 1,803 
Bình Phước 708 755 800 838 875 897 921 
Bình Thuận 1,078 1,109 1,133 1,152 1,169 1,185 1,200 
Cà Mau 1,145 1,165 1,183 1,195 1,207 1,210 1,214 
Cần Thơ 1,846 1,874 1,149 1,172 1,189 1,208 1,229 
Cao Bằng 496 501 505 509 511 514 518 
Ðà Nẵng 723 761 806 848 895 946 987 
Ðắk Lắk 1,912 1,996 1,659 1,697 1,736 1,771 1,813 
Ðắk Nông 0 0 424 457 491 520 555 
Ðiện Biên 0 0 439 466 491 511 529 
Ðồng Nai 2,094 2,176 2,264 2,373 2,500 2,640 2,773 
Ðồng Tháp 1,592 1,614 1,640 1,655 1,667 1,672 1,678 
Gia Lai 1,066 1,119 1,175 1,226 1,281 1,322 1,359 
Hà Giang 632 656 682 705 725 747 776 
Hà Nam 793 792 791 788 786 787 796 
Hà Nội 2,853 3,000 3,133 3,229 6,472 6,761 6,977 
Hà Tây 2.475,5 2.587,3 2.702,9 2.773,7 0 0 0 
Hà Tĩnh 1,265 1,256 1,248 1,239 1,228 1,238 1,249 
Hải Dương 1,663 1,674 1,686 1,695 1,707 1,730 1,752 
Hải Phòng 1,709 1,741 1,773 1,807 1,840 1,880 1,925 
Hậu Giang 0 0 752 755 758 762 766 
Hoà Bình 783 811 844 873 786 799 810 
Hưng Yên 1,086 1,097 1,111 1,121 1,129 1,138 1,152 
Khánh Hoà 1,064 1,091 1,115 1,138 1,158 1,171 1,188 
Kiên Giang 1,541 1,579 1,620 1,655 1,689 1,711 1,734 
Kon Tum 339 362 386 408 432 452 473 
Lai Châu 639 685 357 364 371 389 406 
Lâm Ðồng 1,051 1,085 1,126 1,161 1,189 1,219 1,245 
Lạng Sơn 711 717 724 728 733 741 750 
Lào Cai 617 634 581 598 616 637 656 
Long An 1,343 1,369 1,393 1,418 1,436 1,450 1,470 
Nam Ðịnh 1,880 1,866 1,851 1,830 1,828 1,834 1,840 
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Nghệ An 2,877 2,885 2,896 2,905 2,915 2,956 3,011 
Ninh Bình 889 891 894 896 900 908 927 
Ninh Thuận 526 538 548 556 566 574 585 
Phú Thọ 1,276 1,286 1,297 1,306 1,317 1,329 1,351 
Phú Yên 808 825 838 850 862 870 882 
Quảng Bình 808 820 830 839 845 853 863 
Quảng Nam 1,389 1,399 1,407 1,414 1,423 1,443 1,463 
Quảng Ngãi 1,198 1,203 1,210 1,215 1,217 1,225 1,236 
Quảng Ninh 1,039 1,068 1,096 1,123 1,146 1,168 1,188 
Quảng Trị 581 586 590 594 599 605 613 
Sóc Trăng 1,210 1,237 1,259 1,276 1,293 1,298 1,305 
Sơn La 931 975 1,015 1,051 1,079 1,119 1,151 
Tây Ninh 997 1,018 1,038 1,053 1,067 1,082 1,097 
Thái Bình 1,790 1,791 1,791 1,784 1,783 1,786 1,788 
Thái Nguyên 1,064 1,080 1,099 1,113 1,125 1,139 1,156 
Thanh Hoá 3,464 3,450 3,436 3,417 3,404 3,438 3,478 
Thừa Thiên Huế 1,056 1,064 1,073 1,081 1,088 1,103 1,123 
Tiền Giang 1,620 1,634 1,650 1,662 1,673 1,683 1,703 
TP.Hồ Chí Minh 5,454 5,809 6,231 6,725 7,196 7,498 7,820 
Trà Vinh 975 983 990 997 1,003 1,013 1,024 
Tuyên Quang 690 702 712 719 725 735 747 
Vĩnh Long 1,015 1,017 1,020 1,023 1,025 1,029 1,038 
Vĩnh Phúc 1,114 1,134 1,157 1,174 1,000 1,011 1,029 
Yên Bái 694 707 720 732 742 759 775 
Source: General Statistics Office of Vietnam 
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Table A-10: Summary Statistics for Earnings Equations 
 
Source: Computed based on VHLSS 2002. The sample includes individuals aged 24-55, completed high 
school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 6.752 23.35 0.0772 2409 7.069 23.82 0.0912 865.7 6.515 22.99 0.0772 2409
Log of hourly wages 1.504 0.828 -2.561 7.787 1.499 0.859 -2.394 6.763 1.508 0.805 -2.561 7.787
Univ attainment 0.207 0.405 0 1 0.176 0.381 0 1 0.231 0.421 0 1
Age 37.72 8.449 24 55 37.13 8.165 24 55 38.17 8.631 24 55
Age squared 1494 652.1 576 3025 1445 624.7 576 3025 1531 669.6 576 3025
Cohorts
Cohorts 24-27 0.135 0.341 0 1 0.129 0.335 0 1 0.139 0.346 0 1
Cohorts 28-31 0.152 0.359 0 1 0.177 0.381 0 1 0.133 0.34 0 1
Cohorts 32-35 0.14 0.347 0 1 0.145 0.352 0 1 0.136 0.343 0 1
Cohorts 36-39 0.149 0.356 0 1 0.157 0.364 0 1 0.142 0.35 0 1
Cohorts 40-43 0.148 0.355 0 1 0.154 0.361 0 1 0.144 0.351 0 1
Cohorts 44-47 0.125 0.331 0 1 0.113 0.317 0 1 0.135 0.342 0 1
Cohorts 48-51 0.0873 0.282 0 1 0.0799 0.271 0 1 0.0928 0.29 0 1
Female 0.428 0.495 0 1 1 0 1 1 0 0 0 0
Married 0.8 0.4 0 1 0.793 0.406 0 1 0.806 0.396 0 1
Working sectors
Foreign 0.000434 0.0208 0 1 0.000898 0.03 0 1 8.59E-05 0.00927 0 1
State 0.0261 0.159 0 1 0.0212 0.144 0 1 0.0298 0.17 0 1
Private 0.973 0.161 0 1 0.978 0.147 0 1 0.97 0.17 0 1
Regions
North East 0.0919 0.289 0 1 0.0987 0.298 0 1 0.0869 0.282 0 1
North West 0.0204 0.141 0 1 0.0195 0.138 0 1 0.0211 0.144 0 1
North Central 0.114 0.318 0 1 0.115 0.319 0 1 0.114 0.318 0 1
South Central 0.0863 0.281 0 1 0.0753 0.264 0 1 0.0946 0.293 0 1
South East 0.227 0.419 0 1 0.248 0.432 0 1 0.212 0.409 0 1
Mekong River 0.104 0.305 0 1 0.0981 0.297 0 1 0.108 0.311 0 1
Red River 0.317 0.465 0 1 0.316 0.465 0 1 0.319 0.466 0 1
Central Highlands 0.0385 0.192 0 1 0.0298 0.17 0 1 0.045 0.207 0 1
Expected univ graduates
to population ratio in 2001 1.005 1.377 0 3.759 1.047 1.379 0 3.759 0.973 1.375 0 3.759
Weight 2.00E+07 8.56E+06 1.14E+07
Observations 6750 2907 3843
Male
2002
Overall Female
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Table A-10: Summary Statistics for Earnings Equations, Cont. 
 
Source: Computed based on VHLSS 2004. The sample includes individuals aged 24-55, completed high 
school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 7.592 6.017 0.228 88.5 7.223 4.555 0.548 54.14 7.844 6.831 0.228 88.5
Log of hourly wages 1.823 0.632 -1.479 4.483 1.81 0.589 -0.602 3.992 1.831 0.66 -1.479 4.483
Univ attainment 0.338 0.473 0 1 0.315 0.465 0 1 0.353 0.478 0 1
Age 36.74 8.867 24 55 35.69 8.655 24 55 37.46 8.944 24 55
Age squared 1428 672.6 576 3025 1349 648.5 576 3025 1483 683.7 576 3025
Cohorts
Cohorts 24-27 0.204 0.403 0 1 0.236 0.425 0 1 0.183 0.387 0 1
Cohorts 28-31 0.148 0.355 0 1 0.157 0.364 0 1 0.142 0.349 0 1
Cohorts 32-35 0.138 0.345 0 1 0.143 0.351 0 1 0.133 0.34 0 1
Cohorts 36-39 0.106 0.307 0 1 0.109 0.312 0 1 0.103 0.304 0 1
Cohorts 40-43 0.125 0.331 0 1 0.122 0.328 0 1 0.127 0.334 0 1
Cohorts 44-47 0.135 0.342 0 1 0.12 0.325 0 1 0.146 0.354 0 1
Cohorts 48-51 0.0932 0.291 0 1 0.0677 0.251 0 1 0.111 0.314 0 1
Female 0.406 0.491 0 1 1 0 1 1 0 0 0 0
Married 0.75 0.433 0 1 0.725 0.447 0 1 0.768 0.423 0 1
Working sectors
Foreign 0.0701 0.255 0 1 0.0811 0.273 0 1 0.0625 0.242 0 1
State 0.673 0.469 0 1 0.71 0.454 0 1 0.647 0.478 0 1
Private 0.257 0.437 0 1 0.209 0.407 0 1 0.29 0.454 0 1
Regions
North East 0.0737 0.261 0 1 0.0748 0.263 0 1 0.0729 0.26 0 1
North West 0.0145 0.12 0 1 0.0128 0.112 0 1 0.0157 0.124 0 1
North Central 0.0959 0.295 0 1 0.0747 0.263 0 1 0.11 0.313 0 1
South Central 0.0919 0.289 0 1 0.0823 0.275 0 1 0.0984 0.298 0 1
South East 0.283 0.45 0 1 0.323 0.468 0 1 0.255 0.436 0 1
Mekong River 0.0981 0.298 0 1 0.102 0.304 0 1 0.0951 0.293 0 1
Red River 0.31 0.463 0 1 0.303 0.46 0 1 0.314 0.465 0 1
Central Highlands 0.0333 0.18 0 1 0.0269 0.162 0 1 0.0377 0.191 0 1
Expected univ graduates
to population ratio in 2003 1.884 2.22 0 5.954 2.105 2.249 0 5.954 1.733 2.189 0 5.954
Weight 1.65E+07 6.72E+06 9.82E+06
Observations 1612 631 981
Male
2004
Overall Female
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Table A-10: Summary Statistics for Earnings Equations, Cont. 
 
Source: Computed based on VHLSS 2006. The sample includes individuals aged 24-55, completed high 
school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 8.132 6.499 0.407 111.7 7.646 6.388 0.828 102.4 8.485 6.559 0.407 111.7
Log of hourly wages 1.9 0.619 -0.898 4.716 1.84 0.607 -0.189 4.629 1.943 0.624 -0.898 4.716
Univ attainment 0.321 0.467 0 1 0.321 0.467 0 1 0.321 0.467 0 1
Age 36.39 9.279 24 55 35.04 8.943 24 55 37.37 9.399 24 55
Age squared 1410 701.8 576 3025 1308 661.7 576 3025 1485 720.8 576 3025
Cohorts
Cohorts 24-27 0.261 0.439 0 1 0.317 0.466 0 1 0.22 0.414 0 1
Cohorts 28-31 0.125 0.331 0 1 0.136 0.343 0 1 0.117 0.322 0 1
Cohorts 32-35 0.116 0.32 0 1 0.111 0.315 0 1 0.119 0.324 0 1
Cohorts 36-39 0.108 0.31 0 1 0.0914 0.288 0 1 0.12 0.325 0 1
Cohorts 40-43 0.106 0.308 0 1 0.101 0.301 0 1 0.11 0.314 0 1
Cohorts 44-47 0.131 0.338 0 1 0.13 0.337 0 1 0.132 0.339 0 1
Cohorts 48-51 0.0986 0.298 0 1 0.0871 0.282 0 1 0.107 0.309 0 1
Female 0.421 0.494 0 1 1 0 1 1 0 0 0 0
Married 0.765 0.424 0 1 0.735 0.442 0 1 0.787 0.41 0 1
Working sectors
Foreign 0.0552 0.228 0 1 0.0713 0.257 0 1 0.0435 0.204 0 1
State 0.659 0.474 0 1 0.684 0.465 0 1 0.64 0.48 0 1
Private 0.286 0.452 0 1 0.245 0.43 0 1 0.316 0.465 0 1
Regions
North East 0.0812 0.273 0 1 0.0744 0.263 0 1 0.0861 0.281 0 1
North West 0.0179 0.133 0 1 0.0211 0.144 0 1 0.0156 0.124 0 1
North Central 0.0844 0.278 0 1 0.0758 0.265 0 1 0.0906 0.287 0 1
South Central 0.0973 0.296 0 1 0.0888 0.285 0 1 0.103 0.305 0 1
South East 0.253 0.435 0 1 0.288 0.453 0 1 0.228 0.42 0 1
Mekong River 0.113 0.316 0 1 0.124 0.33 0 1 0.105 0.306 0 1
Red River 0.315 0.465 0 1 0.289 0.453 0 1 0.334 0.472 0 1
Central Highlands 0.0385 0.193 0 1 0.0391 0.194 0 1 0.0381 0.192 0 1
Expected univ graduates
to population ratio in 2005 1.541 2.021 0 5.683 1.593 2.005 0 5.683 1.504 2.033 0 5.683
Weight 4.44E+06 1.87E+06 2.57E+06
Observations 1687 701 986
Male
2006
Overall Female
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Table A-10: Summary Statistics for Earnings Equations, Cont. 
 
Source: Computed based on VHLSS 2008. The sample includes individuals aged 24-55, completed high 
school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 9.406 10.76 0.25 212.6 8.797 9.018 0.51 112.9 9.86 11.87 0.25 212.6
Log of hourly wages 1.974 0.694 -1.384 5.359 1.915 0.691 -0.673 4.726 2.018 0.693 -1.384 5.359
Univ attainment 0.359 0.48 0 1 0.376 0.485 0 1 0.347 0.476 0 1
Age 35.7 9.3 24 55 34.49 8.861 24 55 36.59 9.52 24 55
Age squared 1361 701 576 3025 1268 661.5 576 3025 1430 721.7 576 3025
Cohorts
Cohorts 24-27 0.275 0.447 0 1 0.302 0.459 0 1 0.255 0.436 0 1
Cohorts 28-31 0.159 0.365 0 1 0.169 0.375 0 1 0.151 0.358 0 1
Cohorts 32-35 0.103 0.304 0 1 0.132 0.339 0 1 0.0805 0.272 0 1
Cohorts 36-39 0.105 0.307 0 1 0.0976 0.297 0 1 0.111 0.314 0 1
Cohorts 40-43 0.101 0.301 0 1 0.0996 0.3 0 1 0.102 0.303 0 1
Cohorts 44-47 0.102 0.303 0 1 0.0764 0.266 0 1 0.122 0.327 0 1
Cohorts 48-51 0.103 0.304 0 1 0.0834 0.277 0 1 0.118 0.322 0 1
Female 0.426 0.495 0 1 1 0 1 1 0 0 0 0
Married 0.762 0.426 0 1 0.745 0.436 0 1 0.775 0.418 0 1
Working sectors
Foreign 0.0895 0.286 0 1 0.114 0.318 0 1 0.0711 0.257 0 1
State 0.621 0.485 0 1 0.664 0.473 0 1 0.588 0.492 0 1
Private 0.29 0.454 0 1 0.222 0.416 0 1 0.34 0.474 0 1
Regions
North East 0.084 0.277 0 1 0.0843 0.278 0 1 0.0837 0.277 0 1
North West 0.0204 0.141 0 1 0.0192 0.137 0 1 0.0213 0.144 0 1
North Central 0.0806 0.272 0 1 0.0689 0.253 0 1 0.0892 0.285 0 1
South Central 0.0822 0.275 0 1 0.0808 0.273 0 1 0.0833 0.276 0 1
South East 0.276 0.447 0 1 0.29 0.454 0 1 0.265 0.442 0 1
Mekong River 0.0989 0.299 0 1 0.0964 0.295 0 1 0.101 0.301 0 1
Red River 0.323 0.468 0 1 0.327 0.469 0 1 0.32 0.467 0 1
Central Highlands 0.0346 0.183 0 1 0.0329 0.179 0 1 0.0358 0.186 0 1
Expexted univ graduates
to population ratio in 2007 1.809 2.052 0 5.323 1.965 2.081 0 5.323 1.693 2.023 0 5.323
Weight 2.14E+07 9.13E+06 1.23E+07
Observations 1878 801 1077
Male
2008
Overall Female
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Table A-10: Summary Statistics for Earnings Equations, Cont. 
 
Source: Computed based on VHLSS 2010. The sample includes individuals aged 24-55, completed high 
school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 11.41 10.18 0.4 184 10.88 10.34 0.4 184 11.79 10.05 0.562 103.3
Log of hourly wages 2.189 0.686 -0.915 5.215 2.131 0.704 -0.915 5.215 2.232 0.669 -0.577 4.638
Univ attainment 0.392 0.488 0 1 0.412 0.492 0 1 0.377 0.485 0 1
Age 35.36 8.973 24 55 34.56 8.712 24 55 35.94 9.118 24 55
Age squared 1331 684 576 3025 1270 655.8 576 3025 1375 700.9 576 3025
Cohorts
Cohorts 24-27 0.24 0.427 0 1 0.271 0.445 0 1 0.218 0.413 0 1
Cohorts 28-31 0.211 0.408 0 1 0.218 0.413 0 1 0.205 0.404 0 1
Cohorts 32-35 0.125 0.331 0 1 0.128 0.335 0 1 0.123 0.329 0 1
Cohorts 36-39 0.109 0.311 0 1 0.0983 0.298 0 1 0.116 0.321 0 1
Cohorts 40-43 0.0824 0.275 0 1 0.0796 0.271 0 1 0.0845 0.278 0 1
Cohorts 44-47 0.0881 0.284 0 1 0.0813 0.273 0 1 0.0931 0.291 0 1
Cohorts 48-51 0.0851 0.279 0 1 0.0829 0.276 0 1 0.0868 0.282 0 1
Female 0.422 0.494 0 1 1 0 1 1 0 0 0 0
Married 0.789 0.408 0 1 0.781 0.414 0 1 0.795 0.404 0 1
Working sectors 0.0793 0.27 0 1 0.0978 0.297 0 1 0.0658 0.248 0 1
Foreign 0.552 0.497 0 1 0.598 0.491 0 1 0.519 0.5 0 1
State 0.369 0.483 0 1 0.304 0.46 0 1 0.416 0.493 0 1
Private
Regions 0.0745 0.263 0 1 0.0668 0.25 0 1 0.0801 0.272 0 1
North East 0.0177 0.132 0 1 0.0187 0.135 0 1 0.017 0.129 0 1
North West 0.0948 0.293 0 1 0.0843 0.278 0 1 0.102 0.303 0 1
North Central 0.0828 0.276 0 1 0.0826 0.275 0 1 0.0829 0.276 0 1
South Central 0.205 0.404 0 1 0.223 0.416 0 1 0.192 0.394 0 1
South East 0.109 0.312 0 1 0.116 0.32 0 1 0.104 0.306 0 1
Mekong River 0.381 0.486 0 1 0.376 0.485 0 1 0.384 0.487 0 1
Red River 0.0355 0.185 0 1 0.033 0.179 0 1 0.0374 0.19 0 1
Central Highlands 0.0355 0.185 0 1 0.033 0.179 0 1 0.0374 0.19 0 1
Expexted univ graduates
to population ratio in 2009 1.987 2.265 0 5.648 2.116 2.284 0 5.648 1.893 2.246 0 5.648
Weight 2.34E+07 8.94E+02 1.24E+03
Observations 2132 1238 894
Male
2010
Overall Female
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Table A-10: Summary Statistics for Earnings Equations, Cont. 
 
Source: Computed based on VHLSS 2012. The sample includes individuals aged 24-55, already completed 
high school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 13.4 48.5 0.732 3299 11.61 8.932 1.235 73.51 14.67 62.99 0.732 3299
Log of hourly wages 2.347 0.602 -0.312 8.101 2.269 0.572 0.211 4.297 2.402 0.616 -0.312 8.101
Univ attainment 0.41 0.492 0 1 0.438 0.496 0 1 0.39 0.488 0 1
Age 36.22 9.13 24 55 35.36 8.908 24 55 36.84 9.239 24 55
Age squared 1396 703.8 576 3025 1330 678.4 576 3025 1442 717.9 576 3025
Cohorts
Cohorts 24-27 0.199 0.399 0 1 0.224 0.417 0 1 0.181 0.386 0 1
Cohorts 28-31 0.212 0.409 0 1 0.216 0.411 0 1 0.209 0.407 0 1
Cohorts 32-35 0.124 0.33 0 1 0.131 0.337 0 1 0.119 0.324 0 1
Cohorts 36-39 0.117 0.321 0 1 0.129 0.335 0 1 0.108 0.31 0 1
Cohorts 40-43 0.0944 0.292 0 1 0.0673 0.251 0 1 0.114 0.317 0 1
Cohorts 44-47 0.0839 0.277 0 1 0.0844 0.278 0 1 0.0836 0.277 0 1
Cohorts 48-51 0.094 0.292 0 1 0.0897 0.286 0 1 0.0971 0.296 0 1
Female 0.416 0.493 0 1 1 0 1 1 0 0 0 0
Married 0.802 0.399 0 1 0.812 0.391 0 1 0.795 0.404 0 1
Working sectors
Foreign 0.0754 0.264 0 1 0.0964 0.295 0 1 0.0604 0.238 0 1
State 0.527 0.499 0 1 0.587 0.493 0 1 0.485 0.5 0 1
Private 0.397 0.489 0 1 0.317 0.465 0 1 0.455 0.498 0 1
Regions
North East 0.0767 0.266 0 1 0.0818 0.274 0 1 0.0731 0.26 0 1
North West 0.0178 0.132 0 1 0.0175 0.131 0 1 0.0181 0.133 0 1
North Central 0.107 0.31 0 1 0.104 0.305 0 1 0.11 0.313 0 1
South Central 0.0797 0.271 0 1 0.0769 0.267 0 1 0.0816 0.274 0 1
South East 0.231 0.422 0 1 0.236 0.425 0 1 0.228 0.42 0 1
Mekong River 0.106 0.307 0 1 0.0896 0.286 0 1 0.117 0.322 0 1
Red River 0.351 0.477 0 1 0.365 0.482 0 1 0.341 0.474 0 1
Central Highlands 0.031 0.173 0 1 0.0301 0.171 0 1 0.0316 0.175 0 1
Expected univ graduates
to population ratio in 2011 2.462 2.718 0 7.031 2.63 2.765 0 7.031 2.342 2.679 0 7.031
Weight 2.48E+07 1.03E+07 1.45E+07
Observations 2310 970 1340
2012
Overall Female Male
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Table A-10: Summary Statistics for Earnings Equations, Cont. 
 
Source: Computed based on VHLSS 2014. The sample includes individuals aged 24-55, already completed 
high school and above, having a job and a positive salary, college graduates excluded. 
 
 
 
 
 
 
 
 
 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max Mean Std.Dev. Min Max
Hourly wages 12.83 8.789 0.83 110.8 12.39 8.53 0.83 110.8 13.19 8.981 1.318 110.8
Log of hourly wages 2.397 0.536 -0.187 4.708 2.36 0.54 -0.187 4.708 2.428 0.531 0.276 4.708
Univ attainment 0.466 0.499 0 1 0.538 0.499 0 1 0.408 0.492 0 1
Age 35.13 8.541 24 55 34.2 8.089 24 55 35.89 8.822 24 55
Age squared 1307 653.7 576 3025 1235 609 576 3025 1366 682.7 576 3025
Cohorts
Cohorts 24-27 0.214 0.41 0 1 0.246 0.431 0 1 0.188 0.391 0 1
Cohorts 28-31 0.217 0.412 0 1 0.224 0.417 0 1 0.211 0.408 0 1
Cohorts 32-35 0.177 0.382 0 1 0.179 0.383 0 1 0.176 0.381 0 1
Cohorts 36-39 0.106 0.308 0 1 0.113 0.317 0 1 0.1 0.301 0 1
Cohorts 40-43 0.0948 0.293 0 1 0.0848 0.279 0 1 0.103 0.304 0 1
Cohorts 44-47 0.0656 0.248 0 1 0.0556 0.229 0 1 0.0738 0.262 0 1
Cohorts 48-51 0.0681 0.252 0 1 0.062 0.241 0 1 0.073 0.26 0 1
Female 0.449 0.498 0 1 1 0 1 1 0 0 0 0
Married 0.816 0.388 0 1 0.807 0.395 0 1 0.823 0.382 0 1
Working sectors
Foreign 0.105 0.307 0 1 0.14 0.347 0 1 0.0774 0.267 0 1
State 0.473 0.499 0 1 0.51 0.5 0 1 0.443 0.497 0 1
Private 0.422 0.494 0 1 0.35 0.477 0 1 0.48 0.5 0 1
Regions
North East 0.0703 0.256 0 1 0.0689 0.253 0 1 0.0714 0.258 0 1
North West 0.0171 0.13 0 1 0.0151 0.122 0 1 0.0188 0.136 0 1
North Central 0.0901 0.286 0 1 0.0791 0.27 0 1 0.099 0.299 0 1
South Central 0.0834 0.277 0 1 0.0829 0.276 0 1 0.0839 0.277 0 1
South East 0.256 0.436 0 1 0.286 0.452 0 1 0.231 0.422 0 1
Mekong River 0.102 0.303 0 1 0.101 0.301 0 1 0.103 0.305 0 1
Red River 0.349 0.477 0 1 0.336 0.473 0 1 0.36 0.48 0 1
Central Highlands 0.0319 0.176 0 1 0.0309 0.173 0 1 0.0327 0.178 0 1
Expected univ graduates
to population ratio in 2013 3.676 3.73 0 9.536 3.869 3.714 0 9.536 3.519 3.737 0 9.536
Weight 3.23E+07 1.45E+07 1.78E+07
Observations 2500 1092 1408
Male
2014
Overall Female
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Table A-11: Summary Statistics for Earnings Equations (Workers in Hanoi, HCM 
and Nearby Provinces) 
Variables 2002 2004 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max 
Hourly wage 8.193 18.51 0.145 722.6 8.905 6.463 0.579 76.14 
Log of hourly 
wage 1.732 0.793 -1.934 6.583 2.002 0.604 -0.547 4.333 
University 0.258 0.437 0 1 0.419 0.494 0 1 
Age 37.18 8.718 24 55 35.53 8.383 24 55 
Age squared 1458 670.3 576 3025 1332 633.2 576 3025 
Cohorts 
        Cohorts 24-27 0.156 0.363 0 1 0.196 0.397 0 1 
Cohorts 28-31 0.178 0.383 0 1 0.204 0.404 0 1 
Cohorts 32-35 0.127 0.334 0 1 0.192 0.395 0 1 
Cohorts 36-39 0.132 0.338 0 1 0.0763 0.266 0 1 
Cohorts 40-43 0.14 0.347 0 1 0.0976 0.297 0 1 
Cohorts 44-47 0.122 0.327 0 1 0.127 0.333 0 1 
Cohorts 58-51 0.0773 0.267 0 1 0.0694 0.254 0 1 
Female 0.46 0.499 0 1 0.456 0.499 0 1 
Married 0.727 0.446 0 1 0.697 0.46 0 1 
Working 
sectors 
        Foreign 0.000967 0.0311 0 1 0.105 0.306 0 1 
State 0.0128 0.112 0 1 0.588 0.493 0 1 
Private 0.986 0.117 0 1 0.308 0.462 0 1 
Instrument 2.306 1.293 0 3.7 4.058 1.791 0 5.954 
Weight 6.94E+06   
 
6.59E+06  
 
 
Observations 1538       420       
Source: Computed based on VHLSS 2002-2004. The sample includes individuals aged 24-55 in Hanoi, 
HCM city and nearby provinces, already completed high school and above, having a job and a positive 
salary, college graduates excluded. 
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Table A-11: Summary Statistics for Earnings Equations (Workers in Hanoi, HCM 
and Nearby Provinces), Cont. 
 
Variables 2006 2008 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max 
Hourly wage 9.365 5.817 0.931 35.81 11.13 12.22 1.147 169.3 
Log of hourly 
wage 2.066 0.591 -0.0713 3.578 2.131 0.699 0.137 5.132 
University 0.39 0.488 0 1 0.446 0.498 0 1 
Age 35.59 9.181 24 55 34.94 8.978 24 55 
Age squared 1350 693.2 576 3025 1302 675.2 576 3025 
Cohorts 
        Cohorts 24-27 0.285 0.452 0 1 0.27 0.444 0 1 
Cohorts 28-31 0.145 0.353 0 1 0.181 0.385 0 1 
Cohorts 32-35 0.12 0.325 0 1 0.13 0.337 0 1 
Cohorts 36-39 0.104 0.305 0 1 0.115 0.319 0 1 
Cohorts 40-43 0.0812 0.273 0 1 0.0913 0.288 0 1 
Cohorts 44-47 0.127 0.334 0 1 0.0712 0.257 0 1 
Cohorts 58-51 0.0902 0.287 0 1 0.0954 0.294 0 1 
Female 0.449 0.498 0 1 0.462 0.499 0 1 
Married 0.742 0.438 0 1 0.744 0.437 0 1 
Working sectors 
        Foreign 0.0681 0.252 0 1 0.126 0.332 0 1 
State 0.57 0.496 0 1 0.535 0.499 0 1 
Private 0.362 0.481 0 1 0.339 0.474 0 1 
Instrument 3.477 1.954 0 5.683 3.683 1.639 0 5.323 
Weight 1.57E+06    8.49E+06    Observations 417       505       
Source: Computed based on VHLSS 2006-2008. The sample includes individuals aged 24-55 in Hanoi, 
HCM city and nearby provinces, already completed high school and above, having a job and a positive 
salary, college graduates excluded. 
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Table A-11: Summary Statistics for Earnings Equations (Workers in Hanoi, HCM 
and Nearby Provinces), Cont. 
 
Variables 2010 2012 
Mean Std.Dev. Min Max Mean Std.Dev. Min Max 
Hourly wage 13.8 11.46 0.542 103.3 15.27 12.27 0.732 114.2 
Log of hourly 
wage 2.382 0.691 -0.612 4.638 2.517 0.617 -0.312 4.738 
University 0.49 0.5 0 1 0.487 0.5 0 1 
Age 34.54 8.519 24 55 35.85 9.065 24 55 
Age squared 1265 646.8 576 3025 1367 697.6 576 3025 
Cohorts 
        Cohorts 24-27 0.245 0.43 0 1 0.204 0.403 0 1 
Cohorts 28-31 0.233 0.423 0 1 0.22 0.415 0 1 
Cohorts 32-35 0.149 0.356 0 1 0.134 0.341 0 1 
Cohorts 36-39 0.109 0.312 0 1 0.125 0.331 0 1 
Cohorts 40-43 0.0778 0.268 0 1 0.0713 0.258 0 1 
Cohorts 44-47 0.0733 0.261 0 1 0.0797 0.271 0 1 
Cohorts 58-51 0.0641 0.245 0 1 0.0957 0.294 0 1 
Female 0.442 0.497 0 1 0.441 0.497 0 1 
Married 0.78 0.414 0 1 0.766 0.423 0 1 
Working sectors 
        Foreign 0.115 0.319 0 1 0.0969 0.296 0 1 
State 0.46 0.499 0 1 0.423 0.494 0 1 
Private 0.425 0.495 0 1 0.48 0.5 0 1 
Instrument 4.1 1.825 0 5.466 4.929 2.358 0 7.031 
Weight 9.24E+06 
   
9.54E+06 
   Observations 556       591       
Source: Computed based on VHLSS 2010-2012. The sample includes individuals aged 24-55 in Hanoi, 
HCM city and nearby provinces, already completed high school and above, having a job and a positive 
salary, college graduates excluded. 
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Table A-11: Summary Statistics for Earnings Equations (Workers in Hanoi, HCM 
and Nearby Provinces), Cont. 
Variables 2014 
Mean Std.Dev. Min Max 
Hourly wage 14.18 9.384 1.705 94.82 
Log of hourly wage 2.504 0.524 0.533 4.552 
University 0.506 0.5 0 1 
Age 34.44 8.025 24 55 
Age squared 1250 609.7 576 3025 
Cohorts 
    Cohorts 24-27 0.214 0.41 0 1 
Cohorts 28-31 0.231 0.422 0 1 
Cohorts 32-35 0.197 0.398 0 1 
Cohorts 36-39 0.128 0.335 0 1 
Cohorts 40-43 0.0822 0.275 0 1 
Cohorts 44-47 0.0473 0.212 0 1 
Cohorts 58-51 0.0573 0.233 0 1 
Female 0.479 0.5 0 1 
Married 0.822 0.383 0 1 
Working sectors 
    Foreign 0.129 0.335 0 1 
State 0.367 0.482 0 1 
Private 0.504 0.5 0 1 
Instrument 6.832 3.194 0.129 9.536 
Weight 1.36E+07 
   Observations 675       
Source: Computed based on VHLSS 2014. The sample includes individuals aged 24-55 in Hanoi, HCM 
city and nearby provinces, already completed high school and above, having a job and a positive salary, 
college graduates excluded. 
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Table A-12: Summary Statistics of Province-Level Variables 
Source: Calculated by the author based on VHLSS 2002-2012. 
Obs Mean Std.Dev. Min Max
2002
% of  labor force with higher education 60 0.034 0.030 0.000 0.188
% of  female labor force with higher education 60 0.032 0.026 0.000 0.141
% of  male labor force with higher education 60 0.035 0.036 0.000 0.235
Urbanization rate 60 0.218 0.151 0.042 0.810
% of population aged 15-24 60 0.203 0.019 0.166 0.242
% of population aged 65+ 60 0.065 0.014 0.033 0.099
2004
% of  labor force with higher education 60 0.030 0.030 0.000 0.147
% of  female labor force with higher education 60 0.025 0.027 0.000 0.125
% of  male labor force with higher education 60 0.035 0.038 0.000 0.191
Urbanization rate 60 0.223 0.149 0.061 0.819
% of population aged 15-24 60 0.207 0.024 0.154 0.264
% of population aged 65+ 60 0.069 0.020 0.026 0.118
2006
% of  labor force with higher education 60 0.034 0.030 0.000 0.146
% of  female labor force with higher education 60 0.031 0.030 0.000 0.144
% of  male labor force with higher education 60 0.038 0.036 0.000 0.163
Urbanization rate 60 0.231 0.157 0.061 0.863
% of population aged 15-24 60 0.219 0.019 0.162 0.260
% of population aged 65+ 60 0.073 0.022 0.023 0.136
2008
% of  labor force with higher education 60 0.060 0.047 0.000 0.229
% of  female labor force with higher education 60 0.061 0.048 0.000 0.233
% of  male labor force with higher education 60 0.059 0.051 0.000 0.256
Urbanization rate 60 0.238 0.160 0.061 0.868
% of population aged 15-24 60 0.211 0.024 0.145 0.251
% of population aged 65+ 60 0.076 0.024 0.031 0.128
2010
% of  labor force with higher education 60 0.079 0.045 0.028 0.291
% of  female labor force with higher education 60 0.083 0.045 0.024 0.290
% of  male labor force with higher education 60 0.076 0.046 0.022 0.292
Urbanization rate 60 0.259 0.154 0.096 0.889
% of population aged 15-24 60 0.191 0.021 0.143 0.224
% of population aged 65+ 60 0.071 0.018 0.033 0.102
2012
% of  labor force with higher education 60 0.101 0.060 0.019 0.350
% of  female labor force with higher education 60 0.102 0.063 0.010 0.360
% of  male labor force with higher education 60 0.101 0.066 0.014 0.340
Urbanization rate 60 0.266 0.158 0.094 0.891
% of population aged 15-24 60 0.182 0.025 0.126 0.232
% of population aged 65+ 60 0.075 0.024 0.025 0.145
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Table A-13: Summary Statistics of Middle-Age and Senior Workers 
 
Source: Calculated by the author based on samples of individuals aged 41-55, and non-students in VHLSS 
2002-2012 
 
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
2002
Having a job 0.938 0.241 0.917 0.276 0.962 0.191
Wage employed 0.319 0.466 0.225 0.418 0.422 0.494
Female 0.525 0.499
Minority 0.129 0.335 0.126 0.332 0.131 0.338
Years of schooling 6.992 4.244 6.321 4.155 7.733 4.217
Age 46.830 4.129 46.850 4.143 46.810 4.114
Married 0.890 0.312 0.825 0.380 0.962 0.190
Observations 20,342 10,672 9,670
2004
Having a job 0.935 0.246 0.910 0.286 0.963 0.189
Wage employed 0.347 0.476 0.238 0.426 0.466 0.499
Female 0.520 0.500
Minority 0.134 0.341 0.131 0.337 0.138 0.345
Years of schooling 7.110 4.043 6.530 4.007 7.739 3.988
Age 47.070 4.146 47.100 4.185 47.050 4.105
Married 0.894 0.308 0.832 0.374 0.962 0.192
Observations 7,124 3,706 3,418
2006
Having a job 0.940 0.237 0.923 0.267 0.959 0.197
Wage employed 0.350 0.477 0.250 0.433 0.461 0.499
Female 0.525 0.499
Minority 0.133 0.340 0.130 0.336 0.137 0.344
Years of schooling 7.694 3.895 7.113 3.948 8.334 3.731
Age 47.270 4.137 47.300 4.074 47.240 4.206
Married 0.899 0.301 0.834 0.372 0.971 0.169
Observations 7,515 3,943 3,572
2008
Having a job 0.924 0.484 0.608 0.488 0.640 0.480
Wage employed 0.232 0.422 0.168 0.374 0.300 0.458
Female 0.520 0.500
Minority 0.139 0.346 0.138 0.345 0.140 0.347
Years of schooling 7.709 4.866 4.840 4.687 5.609 5.022
Age 47.480 4.157 47.530 4.147 47.440 4.167
Married 0.605 0.489 0.565 0.496 0.647 0.478
Observations 58,056 30,202 27,854
Over all Female Male
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Table A-13: Summary Statistics of Middle-Age and Senior Worker Cont. 
 
Source: Calculated by the author based on samples of individuals aged 41-55, and non-students in VHLSS 
2002-2012 
 
 
 
 
 
 
 
 
 
 
 
 
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
2010
Having a job 0.931 0.254 0.909 0.287 0.954 0.210
Wage employed 0.363 0.481 0.265 0.441 0.468 0.499
Female 0.517 0.500
Minority 0.151 0.358 0.152 0.359 0.151 0.358
Years of schooling 7.810 4.040 7.296 4.065 8.360 3.939
Age 47.580 4.223 47.640 4.222 47.510 4.223
Married 0.893 0.309 0.832 0.374 0.959 0.198
Observations 35,938 18,567 17,371
2012
Having a job 0.938 0.241 0.920 0.271 0.957 0.204
Wage employed 0.377 0.485 0.279 0.449 0.479 0.500
Female 0.511 0.500
Minority 0.154 0.361 0.158 0.364 0.150 0.357
Years of schooling 7.928 4.071 7.520 4.080 8.353 4.018
Age 47.690 4.265 47.790 4.262 47.580 4.266
Married 0.901 0.299 0.849 0.358 0.955 0.207
Observations 7,345 3,751 3,594
Over all Female Male
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Table A-14: Summary Statistics of Less Educated Workers 
 
Source: Calculated by the author based on samples of individuals aged 15-55, less than high school 
completion, and non-students in VHLSS 2002-2012 
 
 
 
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
2002
Having a job 0.939 0.240 0.919 0.272 0.959 0.198
Wage employed 0.379 0.485 0.278 0.448 0.486 0.500
Female 0.516 0.500
Minority 0.155 0.362 0.155 0.362 0.156 0.362
Years of schooling 6.797 3.956 6.502 3.919 7.111 3.971
Age 33.840 10.760 33.940 10.790 33.730 10.730
Married 0.708 0.455 0.712 0.453 0.703 0.457
Observations 67,295 34,746 32,549
2004
Having a job 0.927 0.260 0.905 0.293 0.950 0.217
Wage employed 0.417 0.493 0.313 0.464 0.525 0.499
Female 0.512 0.500
Minority 0.165 0.371 0.164 0.371 0.166 0.372
Years of schooling 7.083 3.972 6.801 3.977 7.378 3.945
Age 34.670 11.000 34.850 10.980 34.470 11.020
Married 0.706 0.456 0.716 0.451 0.695 0.460
Observations 20,928 10,724 10,204
2006
Having a job 0.923 0.267 0.904 0.294 0.941 0.235
Wage employed 0.423 0.494 0.324 0.468 0.525 0.499
Female 0.508 0.500
Minority 0.173 0.379 0.174 0.379 0.173 0.378
Years of schooling 7.805 3.889 7.487 3.967 8.133 3.779
Age 35.000 11.240 35.420 11.130 34.570 11.340
Married 0.705 0.456 0.721 0.449 0.689 0.463
Observations 20,704 34,746 10,185
2008
Having a job 0.922 0.495 0.555 0.497 0.584 0.493
Wage employed 0.259 0.438 0.201 0.400 0.318 0.466
Female 0.506 0.500
Minority 0.175 0.380 0.173 0.378 0.177 0.381
Years of schooling 8.005 4.985 4.811 4.905 5.204 5.058
Age 34.470 11.650 34.870 11.590 34.070 11.700
Married 0.446 0.497 0.460 0.498 0.433 0.495
Observations 164,151 82,983 81,168
Over all Female Male
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Table A-14: Summary Statistics of Less Educated Workers Cont. 
 
 
Source: Calculated by the author based on samples of individuals aged 15-55, less than high school 
completion, and non-students in VHLSS 2002-2012 
 
 
 
 
 
 
 
 
 
 
 
Mean Std.Dev. Mean Std.Dev. Mean Std.Dev.
2010
Having a job 0.920 0.271 0.897 0.304 0.945 0.228
Wage employed 0.444 0.497 0.349 0.477 0.541 0.498
Female 0.507 0.500
Minority 0.199 0.399 0.197 0.398 0.201 0.401
Years of schooling 8.029 4.093 7.760 4.172 8.306 3.991
Age 35.460 11.010 35.720 10.950 35.190 11.070
Married 0.752 0.432 0.769 0.421 0.734 0.442
Observations 99,681 50,526 49,155
2012
Having a job 0.931 0.253 0.909 0.288 0.954 0.210
Wage employed 0.467 0.499 0.371 0.483 0.564 0.496
Female 0.501 0.500
Minority 0.201 0.401 0.197 0.398 0.205 0.404
Years of schooling 8.280 4.150 8.025 4.232 8.537 4.050
Age 35.940 10.990 36.290 10.900 35.590 11.070
Married 0.762 0.426 0.787 0.410 0.737 0.440
Observations 19,472 9,764 9,708
Over all Female Male
234 
  
Supplementary Figures 
Figure A-1: National Education System in Vietnam (Education Law 2005) 
 
Source: MOET, Education landscape (http://en.moet.gov.vn/index.php?page=6.7&view=3401) 
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Figure A-2: Increases in Number of Universities in Major Cities of Vietnam 
 
Source: Created by author based on MOET Education Statistics. 
 
 
 
